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Intracranial Angiography' 

CARL F. LIST, M.D., CURTIS H. BURGE, M.D., and FRED J. HODGES, M.D. 

Ann Arbor, Mich. 


T he rapid and extensive development 
of intracranial surgery during the past 
twenty .years has been facilitated in great 
measure by tlie employment of x-ray pro- 
cedures by means of which it is possible to 
investigate the skull and its contents in 
great detail prior to direct surgical ex- 
ploration. The oldest and simplest of 
these, .v-ray examination oj the cranial bones, 
depends for evidence of underlying brain 
lesions upon the discovery of associated 
osseous abnormalities. A few lesions, char- 
acteristically associated with lime salt 
deposition in otherwise radiolucent tissues, 
cast recognizable shadows in their own 
right. Although this form of study is use- 
ful, it - is often found wanting when the 
need for detailed diagnostic information 
is greatest. 

Intracraninl pneumography, which con- 
sists of the graphic portrayal of anatomical 
landmarks in contrast to gas temporarily 
introduced into cerebrospinal f uid spaces, 
enormously broadens the usefulness of 
x-rays. Many lesions entirely unrecog- 
nizable by ordinary radiographic methods 
may be identified and described in con- 
siderable detail when pneumography is 
employed. 

Radiographic examination of the skull 
following the perfusion of intracranial 


vessels with radiopaque materials is known 
as intracranial angiography. Blood ves- 
sels, momentarily rendered densely opaque, 
serve as reference points in detecting dis- 
turbances of anatomical relationships pro- 
duced by intracranial lesions. This method, 
veiy useful when vascular displacement 
provides evidence of disease in neighbor- 
ing tissues, is of special value when the 
vessels are involved directly. In particu- 
lar, the procedure offers a means of 
obtaining diagnostic information not other- 
wise available in suspected intracranial 
aneurysms, anomalies of intracranial ves- 
sels, certain cases of arterial occlusion, and 
expanding lesions involving one cerebral 
hemisphere which have not been accu- 
rately localized. Sometimes the vascular 
pattern provides an indication of the char- 
acter of the pathological process. 

Angiography, as applied to the arteries 
and veins of the extremities, has long been 
accepted as a useful procedure. The prin- 
ciple was first applied to the circulatory 
system of the cerebrum in June 1927, by 
Egas Moniz of Lisbon (1,2), who injected 
the carotid system with 70 per cent stron- 
tium bromide. Of six patients so examined, 
one died as a result of the procedure. 
Twenty-five per cent sodium iodide was 
then substituted for strontium bromide, 
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and approximately 200 patients were in- 
jected over a period of three years. Cere- 
bral vessel shadows proved much more 
satisfactory in this group, but many of the 
patients suffered headaches, convulsions, 
and transient hemiplegia. In two instances 
death occurred. In 1931 Egas Moniz 
abandoned the use of sodium iodide and 
began to inject patients with thorotrast, 
which material he has used successfully 
since that date. 

The significance of intracranial angiog- 
raphy was soon recognized in other Euro- 
pean clinics. In Germany the method was 
introduced by Lohr and Jacobi in 1931 

(3) and later was extensively employed for 
the diagnosis of brain tumors by Tonnis 

(4) , Fischer (5), and Lorenz (6). In Eng- 
land carotid angiography was adopted by 
Dott (7) and by Jefferson and Northfield 
(8) ; in Sweden by Olivecrona. Physicians 
of North America have been slow to follow 
the European lead, the first protagonists 
of the method being Elvidge (9) and Turn- 
bull (10) in Canada, Freeman and Watts 
(H) and Gross (12) in the United States. 
Expansion of the angiographic procedure 
to include the portions of the brain whose 
blood supply is derived from the vertebral 
arteries was first described by Egas 
Moniz, Pinto, and Alves (13) in 1933, and 
technical modifications were proposed by 
Sjbquist (14) in 1938 and by Eng (15) 
in 1942. 

At the University Hospital (Ann Arbor) 
intracranial angiography has been used 
systematically since January 1941 in situa- 
tions where this method of study appeared 
to offer the likelihood of solving particu- 
larly difficult diagnostic problems. In 
some three years, 127 patients have been 
subjected to this type of examination. In 
the bulk of these the carotid system was 
injected; vertebral arteriography was used 
in six instances only. 

ANATOMICAL CONSIDERATIONS 

If the vessels which supply blood to the 
brain are to be used as a system of land- 
marks, by means of which lesions involving 
the brain substance can be identified and 


localized, the observer must be familiar 
with the intimate anatomical details of the 
circulatory system of the brain. When, 
by means of opaque perfusion, these ves- 
sels are seen for the first time in roentgeno- 
grams of the skulls of living patients, the 
intricacies and complexities of their arbori- 
zations are bewildering. It is necessary to 
use frontal and lateral projections of the 
skull or stereoscopic lateral projection to 
appreciate the fact that the major branches 
of the internal carotid lie close to the brain 
surface. 

Entering the cranial vault, the internal 
carotid artery divides into two major divi- 
sions, the anterior’ and middle cerebral 
arteries, whose zones of distribution are 
strikingly characteristic. The branches of 
the anterior cerebral artery supply the 
medial surface of the hemisphere over its 
anterior two-thirds. The middle cerebral 
artery courses lateralward along the sylvian 
fissure to the convex surface of the cere- 
brum. The medial and under surfaces of 
the temporal and occipital lobes receive 
blood from the posterior cerebral artery, 
which arises from the vertebral system. 
The brain stem and the cerebellum are 
exclusively supplied by the vertebral ar- 
teries. It is obvious that injections of the 
internal carotid are useful when supra- 
tentorial structures are to be examiued, 
whereas angiographic exploration of the 
posterior fossa necessitates injection of 
the vertebral system. 

When one thinks of the carotid system 
in terms of sagittal, lateral, and basilar 
surfaces of the cerebral hemisphere, it be- 
comes considerably easier to use angiog- 
raphy as a graphic method of detecting 
abnormalities in the brain substance which 
is surrounded by this vascular network 
(Figs. 1,2, 3,4). Sizable space-occupying 
masses may displace or distort the vessels 
which extend over one or aU of these sur- 
faces. Alterations of the course, location, 
or the caliber of particular vessels can be 
translated in terms of specific neurological 
structures to localize the causative lesion. 
For purposes of reference, a detailed ana- 
tomical description of the subdivisions of 
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Figs. 1 and 2. Schematic drawings of normal arteriograms of the internal carotid 
artery (1. Anteroposterior projection. 2. Lateral projection). 

1. Internal carotid artery. 2. Ophthalmic artery. 3. Posterior communicating 
artery. 4. Anterior choroidal artery. 5. Anterior cerebral artery. 6. Frontopolar 
artery. 7. Callosomarginal artery. 8. Pericallosal artery. 9. Middle cerebral 
artery. 10. Ascending frontoparietal artery. 11. Posterior parietal artery. 12. 
Angnlar artery. 13. Posterior temporal artery, 
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Figs. 3 and 4. Carotid arteriograms in anteroposterior (above) and lateral (belon ) 
projections. 

The bilateral anteroposterior arteriogram was obtained by simultaneous injection of 
both internal carotids. Except for moderate lateral displacement of the sylvian group, 
due to internal hydrocephalus, the picture is not grossly abnormal. Note that the an- 
terior communicant artery, connecting both anterior cerebrals, is very short. 

In the lateral view the posterior communicant and posterior cerebral arteries are 
plainlj' \'isible, an anatomical variation occurring in 15 per cent of all cases. 
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Fig. 6. Normal vertebral arteriogram ia lateral 
projection. The picture was obtained by retrograde 
injection into the subclavian artery. Due to over- 
flow, the contrast medium has also filled the, carotid 
system. Faint gas shadows are visible from-previous 
ventriculography. 


the internal carotid, stressing relationships 
of practical importance in angiographic 
diagnosis is appended (Anatomical Notes, 
A). 

Angiography is commonly limited to the 


study of supratentorial lesions because the 
technical procedure is somewhat simpler 
and because results are more satisfactory 
than in the case of posterior fossa lesions. 
It is important, however, to be prepared 
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Fig. 7. Schematic drawing of normal venogram in lateral pro- 
jection, obtained by carotid injection. Superficial veins are shaded 
more darkly than the sinuses and deep veins. 

1. Superior sagittal sinus. 2. Inferior sagittal sinus. 3. Trans- 
verse sinus. 4. Straight sinus. 5. Great cerebral vein of Galen. 
6. Internal cerebral vein. 7. Basal vein of Rosenthal. 8. Frontal 
ascending vein. 9. Rolandic vein of Trolard. 10. Parietal as- 
cending vein. 11. Communicating temporal vein of Labb6. 12, 
Descending temporo-occipital vein. 



Fig. 8. Normal venogram in lateral projection obtained by 
carotid injection. The sinuses are only incompletely filled. A 
large superficial sylvian vein is visible at the anterior part of the 
temporal lobe. 


to examine the structures beneath the 
tentorium and for that reason a descrip- 
tion of the vertebral system (Figs. 5 and 
6) is also appended (Anatomical Notes, B). 


Opaque material, distributed by the 
arteries, is reaccumulated by the cerebral 
veins, which can be demonstrated in 
properly timed roentgenograms. Some 
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familiarity witli the anatomy of the venous 
system is necessary if one is to employ 
venograms for purposes of accurate diag- 
nosis (Figs. 7 and S). Here again the 
general scheme may be described in simple 
terms. Venous channels within the cranial 
vault consist of three systems — superficial 
veins, deep veins, and venous sinuses. 
Blood from tlie brain surface is collected 
by the superficial vessels and by them 
transmitted to the superior sagittal and 
lateral sinuses. Blood from the basal 
ganglia is collected by the deep cerebral 
veins whicli lead to tlie straight sinus. A 
detailed description of the intracranial 
venous system is presented below (Ana- 
tomical Notes, C). 

ANATOMICAL NOTES 

A. Carotid Arteriogram 

The intenial carotid arten,' enters the skull 
through the carotid canal at the tip of the petrous 
apex. It passes through the cavernous sinus and, 
after penetration of the dura, terminates by bifurca- 
tion into the anterior and middle cerebral arteries. 
According to Egas Moniz, the curv'cd intracranial 
portion of the internal carotid, also called the 
carotid siphon, forms a simple S-cur\'c (31 per cent), 
a double S-curv’^e (39 per cent), or a transitional form 
(30 per cent). The first large intracranial branch, 
visible in most carotid arteriograms, is the ophthal- 
mic arter}^ It extends fonvard from the internal 
carotid just below the level of the anterior clinoid 
and enters the orbit through the optic foramen. 
The next direct branch, the posterior communicat- 
ing arter^^ is seldom demonstrated, but in 15 per 
cent of all cases is so large that the iiosterior cerebral 
artery can be considered as arising from the internal 
carotid. The last branch of the internal carotid 
before its bifurcation is the anterior choroidal 
artery, a small yet fairl}^ constant vessel. It passes 
backward between the medial surface of the temporal 
lobe and the cerebral peduncle along the optic tract 
to end in the glomus choroideus of the lateral ven- 
tricle. 

The middle cerebral artery first courses lateral- 
ward in the sylvian fissure, giving off small branches 
to the basal ganglia, and then turns backward and 
upward on the surface of the insula, where it gives 
off several small vertically ascending branches, the 
largest of which supplies the lower frontoparietal 
(rolandic) area and has roughly the configuration of 
the Greek letter if'. The terminal three branches of 
the middle cerebral artery, which course diagonally 
backward and upward in the sylvian fissure, are the 
posterior parietal artery supplying the convexity of 
the parietal lobe; the angular {pli coiirbe) branch 


supplying the angular gyrus and parieto-occipital 
convexity; and the posterior temporal artery 
sujiplying the posterior and superior portions of the 
temporal lobe. Collectively the last three branches 
are knowm as the middle cerebral or sylvian group. 

The anterior cerebral arter\' passes forward and 
mcdialward to the longitudinal fissure. It then 
curves around the genu of the corpus callosum, giv- 
ing off the frontopolar branch, which passes forward 
on the medial surface of the cerebral hemisphere 
toward the frontal pole. The anterior cerebral 
arlerj' finally turns backward along the medial sur- 
face of the cerebral hemisphere and divides into 
pericallosal and callosomarginal branches, which 
extend posteriorly. 

B. Vertebral Arteriogram 
The vertebral artery^ winds behind the superior 
process of the atlas and, after entering the skull 
through the foramen magnum, passes upward and 
medially in close contact with the base of the pos- 
terior cranial fossa and ventral surface of the 
medulla. Its first intracranial branch is the posterior 
inferior cerebellar arteiy, which supplies the ventro- 
lateral portion of the cerebellum and medulla. At 
the pontomedullaiy' junction, the vertebral artery' 
joins the vessel of the ojrposite side to form the 
basilar arteiyy which lies in the mid-line between 
the clivus and the pons and ends in the interpe- 
duncular space. The basilar artery gives off small 
pontine branches bilaterally, among them the 
anterior inferior cerebellar arteries and the superior 
cerebellar arteries which supidy the dorsal surface 
of the cerebellum and dorsal portion of the mid- 
brain. The basilar artery terminates by dividing 
into the two posterior cerebral arteries, which are 
the only' supratentorial branches of the vertebral 
system. Each posterior cerebral artery' winds 
around the cerebral peduncle and, following the 
basilar surface of the temporal and occipital lobes, 
courses toward the occipital pole and ty'picalh' 
divides into two large terminal branches. The 
posterior communicating artery is not demonstrated 
by vertebral arteriography', but, as mentioned be- 
fore, when this vessel is large it may' be shoira with 
the posterior cerebral artery' by' carotid injection. 

C. Venogram Obtained by Carotid Injection 
Intracranial venous channels can be divided into 
three sy'stems — superficial cerebral veins, deep 
cerebral veins, and venous sinuses. The superficial 
cerebral veins collect blood from the cortex and 
empty mainly' into the superior sagittal and lateral 
sinuses. There is a variable number of roughly' 
parallel frontal, parietal, and occipital cortical veins 
which follow the sulci of the brain to the superior 
sagittal sinus. One of the largest of these is the 
great anastomotic vein of Trolard, which is located 
in the posterior frontal (rolandic) area. In the re- 
gion of the temporal lobe the superior sylvian vein 
continues into the posterior anastomotic vein of 
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Labbe, which passes posteriorly and inferiorly 
across the temporal lobe to the lateral sinus. This 
sinus also receives some smaller tributaries from 
the inferior surface of the temporal lobe. 

The deep cerebral veins drain the basal ganglia. 
The two internal cerebral veins are located in the 
tela choroidea on the dorsal surface of each thalamus. 
They receive the basal veins of Rosenthal, which 
corne from the base of the brain around the cerebral 
pedimcles. The junction of the internal cerebral 
veins forms the great cerebral vein of Galen, which 
is median in position, verj’ short, and terminates in 
the straight sinus. 

The superior sagittal sinus is located in the su- 
perior portion of the falx cerebri and ends in the 
confluens sinuum by joining in the straight and 
lateral sinuses. The smaller inferior sagittal sinus 
is located in the inferior edges of the fabc; it forms 
the straight sinus by junction rvith the vein of Galen. 
Egas Moniz has pointed out that the straight sinus 
is a direct continuation of the inferior sagittal sinus 
and that the vein of Galen joins it at an acute angle. 
This is contradictor}^ to older anatomical teachings 
based on studies of cadavers. The posterior portion 
of the inferior sagittal sinus and the vein of Galen 
outline the splenium of the corpus callosum. The 
venogram obtained by vertebral injection demon- 
strates numerous superficial cerebellar veins. Most 
of them collect on the dorsal surface of the cere- 
bellum and drain into the transverse sinus or into 
the straight sinus forming a vascular plexus in the 
pineal area. 

PHYSIOLOGICAL CONSIDERATIONS 

Normally it requires about four seconds 
for blood to pass from the carotid artery 
by way of the various cerebral vessels and 
their capillary networks to the large intra- 
cranial venous sinuses. B)’- proper timing 
of injection and exposure, either the ar- 
terial or the venous phase of the cerebral 
circulation can be recorded without diffi- 
culty. The arterial phase lasts throughout 
the first second following injection. The 
capillar}’- phase, recognizable in angio- 
grams by generalized increase in soft- 
tissue density, is ver}^ brief, for within 
three seconds after injection the veins 
begin to fill, and lastly the venous sinuses. 
Blood from the vertebral arteries reaches 
the venous sinuses after a slightly longer 
period. 

If stereoscopic filming is to be done, 
time relations must be exactly duplicated 
during two separate injections of opaque 
material. By means of dexterous team- 


work perfected by frequent practice, it is 
possible to produce two pairs of stereo- 
scopic films representing an arteriogram 
and a venogram of the same patient with 
but two injections of contrast material. 

Increased intracranial pressure and wide- 
spread venous stasis prolong intracranial 
circulation time. Partial vascular occlu- 
sion, aneurysm, and certain neoplasms 
may produce localized slowing of blood 
flow. In order to obtain maximum con- 
trast between injected blood vessels and 
normally translucent surrounding brain 
tissue, conditions which lead to excessive 
dilution of the opaque mass with normal 
blood are to be avoided. Opaque material 
must be injected briskly, being added to 
the normal inflow of blood from the carotid 
on the side being studied. This is neces- 
sary in order to prevent the anterior cere- 
bral artery from being flooded from the 
contralateral side by way of the anterior 
communicating artery. AAfhen this does 
occur, some of the branches which one de- 
sires to obsen^e may be filled with normal 
blood instead of blood which has been 
mixed with opaque material. 

TECHNIC 

Surgical Procedures 

Carotid Angiography: Local anesthesia 
is used. Preoperative anticonvulsive medi- 
cation is desirable in the case of patients 
who are known to have had convulsions. 

The carotid bifurcation is exposed by 
means of a 5- to 8-cm. incision parallel to 
the sternomastoid muscle (Fig. 9, 1). After 
incision of skin, subcutaneous tissue, and 
platysma, and after lateral retraction of 
the sternomastoid muscle, the sheath of 
the great vessels is entered. In retracting 
the internal jugular vein, one or more deep 
facial veins are sometimes in the way and 
may have to be retracted or, rarely, li- 
gated and cut. Segments of the common, 
internal, and external carotid arteries are 
dissected free and stripped of adventitia. 
Untoward systemic reactions resulting from 
the carotid sinus reflex are avoided by 
local injection of procaine. A thin rubber 
strip is placed around the common carotid, 
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and another around the beginning of the 
external carotid. The common and in- 
ternal carotid arteries are elevated with 
pledgets of cotton. The patient is now 
transferred to the x-ray table. For lateral 
projection, the head is turned toward the 
unoperated side; the side to be injected is 
farthest from the film. Immobilization of 
head and shoulders is important. 



Fig. 9. Schematic drawing to show tlie surgical in- 
cisions used for arteriography. 1. For carotid injec- 
tion. 2. For direct vertebral injection. 3. For in- 
direct vertebral injection (retrograde subclavian injec- 
tion). 

Injection equipment consists of three 
10-c.c. and three 20-c.c. Luer syringes, an 
18- or 19-gauge needle of medium bevel, 3 
to 4 cm. in length, and a 10-cm. lengtli of 
phable though non-collapsible rubber tub- 
ing fitted on either end with adaptors. 
Syringes, adaptors, and tubing must be 
well tested in advanee; they must not fail 
when used at high speed under consider- 
able pressure. 

The common carotid is elevated, but not 
strangulated, by means of the rubber strip. 
The external carotid is pulled upward 
slightly and is purposely strangulated by 
twisting its rubber strip. The needle- tube- 
syringe combination is filled with the in- 
jection material. The needle puncture is 
made in the internal carotid at its origin 
or in the common carotid just proximal to 
the bifurcation. In the latter case, the 



Fig. 10. Schematic drawing to show the technic of 
carotid arteriography. The c.vternal carotid is strangu- 
lated and the injection is made either into the internal 
carotid or common carotid below the bifurcation. 

point of the needle is directed toward the 
orifice of the internal carotid (Fig. 10). If 
the patient’s neck is short, or if the bifur- 
cation is highly placed, injection by way of 
the common carotid is the method of 
choice. Great care is taken to avoid mul- 
tiple arterial punctures. Wlien the needle 
is in proper position, tlie arterial blood 
pressure will push back the plunger of the 
syringe and the needle will be gripped by 
the elasticity of the arterial wall so that it 
is not necessary to hold the needle firmly. 
Ordinarily three injections are made, two 
to obtain stereoscopic lateral views, and 
the tliird for a single anteroposterior pro- 
jection. A total of five films are exposed. 
Each injection consists of 10 c.c. (8 to 12 
c.c. may be used). The opaque material 
is forced into the artery as rapidly as 
possible. When the first injection is two- 
tliirds complete, the signal is called for 
’beginning of the x-ray exposure. As soon 
as the film can be changed, usually about 
three seconds after the injection is com- 
pleted, a second exposure is made. This is 
intended to record venous return. 

Without disturbing the needle and tub- 
ing, the empty syringe is replaced by a 
20-c.c. syringe containing Ri - - ’s .‘^r^-'^tion, 
and the rubber tubipfr tc 

flushed to } .y y 
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Fig. 11, Schematic drawing to show the technic of 
direct vertebral arteriography. 


tube is then shifted for stereoscopy and a 
second injection is performed in an identi- 
cal manner. Following the second injec- 
tion, the tubing and needle are flushed 
continuously with Ringer’s solution until 
the head is rotated to the anteroposterior 
position. 

To expose the skull in this direction, the 
x-ray tube is angled so that its beam will 
pass through a plane which includes the 
external auditory meatus and a point in the 
mid-line of the forehead 5 cm. above the 
glabella. A third injection is made and, 
due to the longer exposure time used for 
this projection, the signal for starting the 
x-ray exposure is given immediately after 
the injection is begun. No venogram is 
made in this instance. 

Strangulation of the external carotid is 
then discontinued, the needle is withdrawn, 
and hemostasis is accomplished by firm 
packing and some digital pressure. Cotton 
packs and rubber bands are removed. 
When all bleeding has stopped, the wound 
is thoroughly washed with warm Ringer’s 
solution and is closed in layers. A small 
sandbag is placed over the dressing for 
about eight hours to prevent after-bleed- 
ing. 

Vertebral Angiography: The technical 
difficulties of injecting the vertebral system 
are considerable because of the relative in- 


accessibility of the vertebral artery. Two 
methods are practicable. The first, elabo- 
rated by Sjoquist and King, consists of 
direct puncture of the vertebral artery 
before it enters the transverse process of 
the sixth cervical vertebra. Incision is 
made in the lower neck along the anterior 
border of the stemomastoid muscle at the 
level of the thyroid gland (Fig. 9, 2). The 
omohyoid muscle is exposed and divided; 
the stemomastoid muscle is retracted 
laterally. The thyroid gland is retracted 
medially after the sheath of the great ves- 
sels has been dissected away from its 
capsule. The inferior thyroid artery is 
retracted downward. After exposure of the 
deep prevertebral muscles, the transverse 
process of the sixth cervical vertebra is 
palpated. Pulsations of the vertebral 
artery can often be felt just below this, 
transverse process. The deep neck muscles 
are then split to permit isolation of the 
artery for a length of about 2 cm. after 
being surrounded with a strip of rubber 
tape. It may be necessary to clip or co- 
agulate the vertebral vein. Because of 
the deep position and relatively small size 
of the vertebral artery, its injection re- 
quires the use of a 20-gauge needle about 
6 cm. in length angled 8 mm. from its 
point (Fig. 11). Because of the slowness of 
blood flow in the vertebral system, x-ray 
exposure is delayed for one-half to one 
second after the completion of injection. 
Eight to 10 c.c. of contrast material are 
sufficient. 

The second method, advocated by Egas 
Moniz, accomplishes vertebral perfusion 
indirectly by retrograde injection into the 
subclavian artery. A transverse incision 
is made 2 cm. above and parallel to the 
clavicle, between the outer border of the 
stemomastoid and the trapezius (Fig. 9, 3). 
The external jugular vein may have to be 
ligated and divided. The stemomastoid 
muscle is retracted medially, and for good 
exposure its lateral margin may have to be 
cut. The phrenic nerve is identified and 
the scalenus anterior is divided. Rubber 
strips are placed about the subclavian ar- 
tery and the thyreocer\dcal axis. A 
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straight IS-gauge needle is inserted into- 
tlie subclavian against the direction of 
blood flow and, after complete strangula- 
tion distal to the point of puncture, 10 to 
15 c.c. of opaque material are injected 
(Fig. 12). Partial escape of the opaque 
material into the carotid system may 
occur. 

X-Ray Procedure 

The x-ray procedure requires no special- 
ized apparatus.- It is necessar}’- to use a 
tube of relatively fine focus and a moving 
grid to produce roentgenograms of satis- 
factory quality. The advantages offered 
by stable, well calibrated, hea^'y-duty 
equipment easily offset those provided by 
mobile apparatus which can be wheeled 
into the operating room. The equipment 
we have used consists of a line-focus, 
shock-proof tube (effective focal spot of 
2.3 mm., energized by a fuUy rectified 
transformer) operating through a flat, 
radial type, moving Potter-Bucky dia- 
phragm at a target-film distance of 36 
inches. The tube and diaphragm are car- 
ried on a head table of the type developed 
at the University of Chicago (16), which is 
designed to permit accurate positioning and 
exact duplication of particular projections. 
This head table, though extremely con- 
venient, is not indispensable. For lateral 
projections, exposures of 1.5 seconds are 
made at 20 ma. and 75 kv. For antero- 
posterior projections, kilovoltage is raised 
to 85 and time is increased to 3 seconds. 

Our experience has shown that split- 
second exposures are actually less desirable 
than exposures as long as 1.5 seconds. The 
still longer exposures we have found neces- 
sary for anteroposterior projection are not 
desirable, but, lacking a rotating anode 
tube, we have been unwilhng to sacrifice 
fine definition by employing a focal spot 
larger than 2.3 mm. 

Stereoscopic filming is highly desirable 
in order to permit accurate identification of 
overlapping vessels as seen in lateral pro- 
jection. The anteroposterior projection 
need not be stereoscopic, but no carotid 
angiogram can be considered satisfactory 



Fig. 12. Schematic drawing to show the technic of 
indirect vertebral arteriography. After strangulation 
of the subclavian artery (and thyreocervical axis), the 
contrast medium is injected against the current of 
blood into the subclavian artery. Most of the contrast 
medium is forced into the vertebral artery; some may 
flow over into the common carotid. 

without a single e.xposure in this axis. It 
is important that the bifurcation of the 
carotid be projeeted above the orbits and 
the frontal sinuses. 

By means of various types of equipment 
specially designed for intracranial angiog- 
raphy, the human factor may be largely 
eliminated in the spacing and timing of 
exposures (17, IS). It is true, however, 
that satisfactory results can be obtained 
mth the apparatus already available in 
most hospitals. 

Selection of Contrast Media 

If one could discover a water-miscible 
substance of extreme radiopacity, entirely 
non-toxic and non-irritating, which, follow- 
ing injection, would be rapidly and com- 
pletely excreted from the body, that sub- 
stance would be an ideal contrast medium 
for intracranial angiography. IVhile none 
of the materials at present available is able 
to meet these exacting specifications, dio- 
drast and thorotrast are in common use. 

Diodrast, which is promptly and com- 
pletely excreted, produces satisfactory ves- 
sel shadows when concentrations of 35 to 
60 per cent are used, but the. local irrita- 
tion which this material produces is 
troublesome and sometimes frankly alarm- 
ing, especially when convulsions occur 
(12) . Extravascular leakage produces local 
inflammation. In our opinion, the unde- 
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Table I: Radioactivity Determinations 


Substance 

Wt. of Sample 
(grams) 

Activity 

(microcuries) 

Activity 
(me. /gram) 

i Computed Total Activity 

i 44 c.c. 30 c.c. 

thorotrast thorotrast 

Uranium standard 

0.1 

0.10 

1.0 



Thorotrast, 10 c.c. 
(evaporated) 

4.26 

0.68 

0.159 

2.97 

2.03 

i 

t'ertebra (ashed) i 

1.20 i 

0.0028 j 

0.0023 



Liver (ashed) 

0.068 i 

0.0106 

0.156 

2.58* 

j 1.76* 

Spleen (ashed) 

0.060 j 

0.0166 

0.277 

0.19t 

0.13t 


Total measurable radioactivity, liver and spleen, after 44 c.c. thorotrast 2.77 microcuries 

Total measurable radioactivity, liver and spleen, after 30 c.c. thorotrast 1.89 microcuries 


* Wet weight of liver, 1,510 grams. Total ash, 16.61 grams, 
t Wet weight of spleen, 140 grams. Total ash, 0.70 gram. 


sirable properties of the substance outweigh 
its virtues as a contrast material in this 
particular field. 

Thorotrast, 25 per cent thorium dioxide 
in colloidal suspension, is water-miscible, 
highly opaque to x-rays, and virtually non- 
irritating. Once injected, however, it is 
excreted very slowly and in this particular 
it fails to meet ideal specifications. Be- 
cause of its measurable and relatively 
long-life radioacti\dty, greatly prolonged 
retention of thorotrast in the reticulo- 
endothelial system has been a source of 
considerable concern to several authors 
(9, 19). The intensity of the beta and 
gamma radiation from this material is 
probabl)’- entirely too slight to be of real 
importance, but in samples of 25 c.c. thoro- 
trast is said to emit alpha particles mthin 
minimum-maximum limits equivalent to 
0.5 to 1.0 microgram of radium (20). The 
lowest recorded rate of activity obsen^ed 
in the bodies of persons with demonstrable 
radium poisoning is that which is equiva- 
lent to 2.0 micrograms of the element (9). 

One of our patients, who had an inoper- 
able brain tumor, died several weeks after 
angiographic examination. Blocks of liver, 
spleen, and bone were obtained at autopsy. 
One month after death and approximately 
two months after angiographj^ these tis- 
sues were ashed, and weighed samples were 
submitted to Prof. James IH. Cork of the 
Department of Physics of the University 
of Michigan for ionization measurements. 
The results of his anabasis are shoivn in 
Table I. One of the injections necessary 
to prepare a complete set of angiograms 
was repeated because of inaccurate timing 


of the x-ray exposure, bringing the total 
amount of thorotrast used in this particu- 
lar case to 44 c.c., whereas it should not 
be necessary to exceed 30 c.c. Figures in 
Table I show that 10 c.c. of a thorotrast 
sample selected at random showed a rate of 
radioactivity above the range reported by 
other authors. The ionization measure- 
ments indicate that the bulk of the thoro- 
trast had been deposited in the liver and 
spleen at the time of the patient’s death; 
that the total radioactivity of these two 
organs was, in this case, in excess of the 
lowest recorded level in cases of radium 
poisoning. By adjusting these figures to 
conform to the situation which would have 
obtained if the amount of thorotrast in- 
jected had been held to the recommended 
limit of 30 c.c., it is found that the total 
measurable ionization in spleen and liver 
would have been 1.89 microcuries, defi- 
nitely below the lowest level which has been 
observed in radium poisoning. Contact 
exposures of non-screen x-ray film to 
samples of the spleen ash for seventeen 
hours produced clearly recognizable black- 
ening on development. Blackening was 
verj’' intense for longer exposures. Much 
fainter photographic changes were pro- 
duced in the case of ashed liver, while the 
radioactivity in bone ash was too weak to 
be clearly demonstrated by the photo- 
graphic method. 

The potentiality of long delayed radia- 
tion damage following the intravascular 
injection of thorotrast in the amounts re- 
quired for intracranial angiography is ad- 
mittedly worrisome. In our experience 
the blandness of this contrast material, in 
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so far as inmediate effects are concerned, 
has been well established in comparison 
\ritli 35 per cent diodrast. This is a most 
coimnendable characteristic. During the 
tliree and one-half years we have been using 
tliorotrast, none of our patients who have 
survdved tlieir intracranial lesions has 
shown any detectable signs of ill effect due 
to stored radioactive substances. The 
possibility of such undesirable effects pre- 
senting themselves at some future time 
cannot be denied but Egas Moniz (21), 
whose e.\perience covers a period of thir- 
teen years, has recently written us tliat he 
has never observed anj’- suggestion of un- 
toward effect chargeable to thorotrast. 

Another contrast substance, colloidal 
tri-iodo-ethyl-stearate, described b)’' Deg- 
kwitz (22), is reported by Haussler (23), to 
possess tlie desirable properties of excellent 
radiopacity, compatibility, and. of com- 
plete elimination. This substance cannot 
be obtained in this country and our efforts 
to have it manufactured have thus far 
been fruitless. 

DISCUSSION 

t\riien the indications for its use are 
clear, intracranial angiography may be 
employed without danger to the patient 
if certain conditions are observed. In our 
series of 127 patients examined by this 
method, there has been no fatality attribu- 
table to the procedure. It is manifestly 
unwise to inject any material into the cir- 
culation of the brain in cases of extreme 
arterial hypertension, far advanced arterio- 
sclerosis acute intracerebral or subarach- 
noid hemorrhage, recent thrombosis, or 
embolism of cerebral vessels. Even in the 
absence of such contraindications, one 
may occasionally encounter transient hemi- 
paresis, hemiparesthesia, aphasia, convul- 
sive manifestations, or temporary accen- 
tuation of presenting neurological signs. 
Untoward effects such as these occurred in 
less than 3 per cent of our patients, and in 
no instance did the undesirable effects 
persist. Similar symptoms are fully as 
common after pneumographic procedures. 
Actually angiography is better tolerated 


than ventriculography in certain cases of 
expanding lesions associated with high 
intracranial pressure, because intracranial 
hydrodynamics are not materially altered. 

Obviously, angiographic methods should 
be used with discretion. Preliminary 
lateralization of the lesion is essential if one 
is to know which side to inject. Carotid 
injection serves no good purpose if the 
lesion lies in the posterior fossa. 

Transcutaneous arterial injection, ad- 
vocated by some authors (10), does not 
appeal to us. W e prefer the direct surgical 
apjjroach, which eliminates the likelihood 
of extravascular leakage and inadvertent 
dislodgmcnt of the needle with consec|uent 
danger of uncontrolled lilecding. Egas 
Moniz uses the simple surgical procedure 
of exposing the common carotid at the base 
of the neck. We feel that it is only slightly 
more difficult to prepare the internal caro- 
tid for injection and that this approach 
holds the total amount of contrast ma- 
terial needed at a minimum and obviates 
annoying shadows cast by branches of the 
external carotid. 

SUMMARY 

1. The opacification of intracranial 
vessels for the purpose of accurately local- 
izing lesions within the cranium is a prac- 
ticable procedure. 

2. Intracranial angiography demands 
the employment of an exacting technic 
combining surgical and roentgenographic 
procedures. 

3. Despite its undesirable property of 
long half-life radioactivity, thorotrast in 
amounts not exceeding 25 to 30 c.c. is the 
most satisfactory contrast material at 
present available for intracranial angiog- 
raphy. 

University Hospital 
Ann Arbor, Mich. 
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Roentgen Observations on Primary Atypical Pneumonia^ 

MAJOR H. W. JAMISON, M.C., A.U.S. 


A PPROXIMATET.Y tcu years ago scattered 
reports began to appear in the foreign 
literature concerning certain lobular pneu- 
monias of atypical character and distri- 
bution associated with unusual clinical 
findings. Later reports appearing in the 
American literature (Bowen, Allen, Rei- 
mann, Goodpasture and others) established 
the disease as a new clinical entity of 
characteristic symptomatology, course, and 
laboratory findings. 

Excellent discussions of the clinical and 
roentgen findings in tliis disease are to be 
found in the recent medical literature, but 
certain features, it is believed, have either 
escaped notice or have not received the at- 
tention they deser\^e. 

The obsen'^ations which are tlie subject 
of this paper are derived from a study of 
approximately 1,500 pneumonia patients 
admitted to the AAF Regional Station 
Hospital of the Santa Ana Army Air Base 
over a period of two years. Of these, 
approximately 1,200, or 80 per cent, have 
been clinically classified as suffering from 
“primary atypical pneumonia.” All have 
had interval roentgen studies. For the 
purpose of accurate analysis, the roentgen 
findings in 300 of these cases have been 
carefully tabulated. 

CLINICAL ASPECTS 

One of the most striking features of pri- 
mary atypical pneumonia, at least to the 
radiologist, is the relatively mild clinical 
course of the disease as compared with the 
amount of infiltration shown on correspond- 
ing chest films. In one series of 26,448 
routine 4 X 10-inch photoroentgen exami- 
nations of the chest on supposedly healthy 
young adults applying for air crew training, 
153, or 0.58 per cent, showed varying de- 
grees of infiltration, usually small in 
amount, but occasionally occupying as 

* Accepted for publication in October 1944. 


much as one-fourth of a lung field. The 
findings were confirmed by recheck 14 X 
17-inch films, and the subsequent clinical 
classification was almost invariably pri- 
marj’^ atypical pneumonia, \\nien ques- 
tioned, many of these men reported no 
symptoms of any kind. Others complained 
only of a recent “cold” or “cough” or of 
feeling weak, easily fatigued, or “under 
par.” 

Patients admitted to the hospital be- 
cause of a more acute or severe illness com- 
plained primarily of fever and chills, 
cough, general malaise, weakness, and 
various aches and pains. The onset was 
usuall}’^ moderately acute over a period of 
one to three days. Cough, either dry or 
productive of slight mucoid sputum, was 
present in most cases, and was often the 
outstanding symptom, complained of bit- 
terly because of its persistent, irritating 
character. A sensation of extreme weak- 
ness, fatigue, or exhaustion was one of the 
most pronounced and also one of the com- 
monest findings. In mild cases, it was 
sometimes the only symptom. There was 
often accompanying moderately severe and 
persistent headache, general aching, or 
both. Sore throat was frequently present 
but was seldom severe or the presenting 
symptom. Chills or chilly sensations and 
profuse perspiration were encountered com- 
monly, especially in the early stages of the 
disease. Nasal obstruction or discharge 
was also observed in some cases. Pain in 
the chest, which was an occasional com- 
plaint, was seldom pleuritic in character 
but was usually of a dull or burning central 
type. 

The incidence of these various findings 
in a sample group of 40 cases was as follows : 


Cough (dry or productive of slight sputum) . . 75% 

General malaise, fatigue, weakness 68% 

Sore throat (usually mild or moderate) 58% 

Jleadache (usually mild or moderate) 42% 

Chills (and “chilly” sensations) 38% 
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Fig. 2A. Primary atypical pneumonia, local rounded zone of consolidation, left base. Complaints: Cough, 
fever, general aching, pain in left chest and left shoulder on cough. Friction rub and rales, left base. Tempera- 
ture 99-100°, four days. WBC: 7,500; neutrophils, 65 per cent. Sputum: Negative. 

Fig. 2B. Primary atypical pneumonia, confluent, right mediobasal. Same case as 2A, six weeks later. Tem- 
perature normal during interval between development of the basal consolidations on opposite sides. The second 
consolidation developed when the patient was allowed a three-day pass after apparent recovery froih his initial 
illness. Temperature: 102-104°. . 

Fig. 3. Primary atypical pneumonia with pneumatocele adjacent to the cardiac apex. Complaints: Chills 
and fever, slightly sore throat. Physical findings negative. Temperature: 99-102°, five days. WBC: 7,850; 
neutrophils, 76 per cent. Sputum; Negative. Pulse elevated two weeks after return of temperature to normal: 
at rest, 84-96; after exercise, 124-140. 

Fig. 4. Primary atypical pneumonia, isolated rounded zone of consolidation, right base. Complaints; Weak- 
ness and malaise, chills and fever, slightly sore throat, cough. Rales, right base. Temperature; 99-100°, two 
days;_ normal to 99°, five days. WBC; 7,800; neutrophils, 69 per cent. Sputum: Negative. Vasomotor in- 
stability, cold moist hands, tremor, approximately five weeks. 
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Fig. 5. Primary atypical pneumonia, hilar or central 
type. Complaints: Fever, aches and pains, slight 
headache, general malaise, slightly productive cough. 
Few rales in left axilla. Temperature; 99-100°, five 
days. WBC; 8,700; neutrophils, 61 per cent. Spu- 
tum: Negative. 

plications; and that a fatal termination is 
rare indeed. 

Infiltrations of primary atypical pneu- 
monia fall roughly into two main classes: 
one, a mediobasal peribronchial type; the 
other, a more or less confluent type of 
pneumonic consolidation. Of our sample 
group of 300 cases in which the roentgen 
findings were tabulated, 110, or 37 per cent, 
were of the peribronchial type, while the 
remaining 190 were classified as the con- 
fluent type of pneumonia. 

The peribronchial type of infiltration is 
localized, in the great majority of cases, to 
the mediobasal portions of the lungs. It 
varies in extent from a fuzzy thickening of 
the mediobasal trunks with haziness of 
inters’-ening tissues to a diffuse patchy or 
mottled involvement, again closely asso- 
ciated with the basal trunk markings. In 
general, these cases comprise the clinically 
milder, more rapidly resolving pneumonias, 
though infiltration may persist one to three 
weeks after the temperature returns to 
normal and the patient feels clinically well. 
The average time required for clearing in 


110 cases was between two -and three 
weeks. 

We have two cases with presumptive 
evidence that bronchiectasis developed fol- 
lowing a peribronchial atypical pneumonia. 
Coughs which initially occurred with the 
acute phase of the disease in these patients 
persisted and increased. Previous his- 
tories were entirely negative as regards the 
chest. Lipiodol bronchograms revealed a 
definite bronchiectasis of mild to moderate 
degree in each case. Recheck broncho- 
grams taken on one of the patients, how- 
ever, showed the bronchiectasis to have 
practically disappeared along with clinical 
symptoms after a period of approximately 
four months. 

Frank consolidations of the confluent or 
relatively homogeneous type accounted for 
63 per cent of our sample group of 300 
cases. Most of the clinically more severe 
or prolonged cases fall within this group, 
but many mild cases are also included. 

A large majority of the pneumonic in- 
filtrations are found in the middle or lower 
lung fields. Among the 190 confluent 
pneumonic cases in our series, the distri- 
bution in the lung fields was as follows: 
right lower, 63; left lower, 76; bilateral 
lower, 6; hilar and mid-lung, 28; right 
upper, 15; left upper, 2. The infiltrations 
vary from a soft homogeneous veil-like 
haze to a density of moderate grade, ap- 
proaching, but rarely equalling, that of 
lobar pneumonia. They frequently assume 
a rounded shape somewhat denser in the 
center, fading at the periphery. Occasion- 
ally well circumscribed rounded zones of 
consolidation are encountered which ap- 
pear almost ball-like in the lung fields. 
True lobar distribution is seen only rarely; 
the disease is no respecter of interlobar 
boundaries. Nor, as a rule, is the infiltra- 
tion so uniform as in lobar pneumonia, 
though large confluent cotton-woolly zones 
are common. Occasionally (2 per cent in 
our series) central pneumatoceles develop 
within zones of consolidation, producing 
cavity-like appearances. Such pneumato- 
celes disappear as the surrounding pneu- 
monia resolves. 




Fig. 6A. Primary atypical pneumonia, extensive, involving primarily right middle and lower lobes. Com- 
plaints: Fever, chilly sensations, dry cough, headache. No rales until two days after admission. Temperature: 
99-103°, eight days. WBC: 8,750; neutrophils, 65 per cent. Sputum: Negative. 

Fig. 6B. Primary atypical pneumonia, in peribronchial stage of resolution. Same case as 6A, ten days later. 
After an additional two weeks, the lungs had cleared completely. 

Fig. 7A. Primary atypical pneumonia involving right upper lobe. Complaints: Cough, substenial pain, 
headache. Friction rub, right sternal border. Rales not heard until fifth day. Temperature: 100-103°, ten 
days. WBC: 8,500; neutrophils, 65 per cent. Sputum: Negative. 

Fig. 7B. Primary atsTsical pneumonia in peribronchial stage of resolution. Same case as 7A, one week later. 
The appearance at this stage is suggestive of -pulmonary tuberculosis. The lungs were completely clear after 
three weeks. 
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Fig. 8. Primary atypical pneumonia, diffuse, finely 
patchy type. Onset abrupt with severe malaise, chills, 
cough, moderately sore throat. Patient severely ill; 
course not afiected by sulfa drugs, convalescent serum, 
or other therapy. Temperature: 100-104“, eighteen 
days. WBC; 11,650; neutrophils, 78 per cent. 
Sputum; Negative. Right brachial peripheral neuritis 
developed on the twenty-fourth day of the patient’s 
illness. 

Considerable emphasis has been placed 
by some observers on the hilar type of 
atypical pneumonia, certain ones going so 
far as to imply that all primary atypical 
pneumonias are primarily hilar in origin. 
This has not been om experience, though a 
majority of cases (62 per cent) do show at 
least partial hilar involvement. In 38 
per cent of our series infiltration appeared 
entirely separate from the hilum during 
the entire course of the disease. 

Atypical examples of the disease are oc- 
casionally encountered, which simulate pul- 
monary tuberculosis, coccidioidomycosis, 
lobar pneumonia, or other conditions. Iso- 
lated patches 'appearing at the apices re- 
semble the acute exudative type of adult 
tuberculous infection. During the resolu- 
tion stage, infiltrations in this region may 
simulate the proliferative phase of tuber- 
culous involvement. Rapid and complete 
resolution of the inflammatory process 
will, of course, readily estabhsh the true 
diagnosis. In 4 of our sample poup of 300 
cases infiltrations were so situated and 


of such character as to require observation 
over a period of two to three weeks in order 
to rule out the possibility of tuberculosis. 
In 2 additional cases, infiltration was of a 
finely nodular or patchy type, scattered 
uniformly in both lungs in such a fashion 
as to require differentiation from mihary 
tuberculosis, silicosis, or other miliary 
disease. The clinical course in both these 
cases, incidentally, was unusually severe 
and prolonged, but the infiltrations cleared, 
leaving no trace in the lungs. 

Isolated nodular zones of consolidation, 
especially if small and well circumscribed, 
may simulate corresponding lesions of coc- 
cidioidomycosis but are readily differen- 
tiated clinically and by the rapid resolution 
of the former. The pneumonic type of 
acute _ primary coccidioidomycosis, how- 
ever, may be indistinguishable both clini- 
cally and radiographically, except for 
specific dermatologic and serologic tests in 
the latter. 

Two of our cases presented appearances 
which, from the films alone, could not be 
readily differentiated in their initial phases 
from true lobar pneumonia. In one case 
uniform consolidation was limited to the 
right upper lobe; in the other, it occupied 
the right middle and lower lobes. The 
clinical and laboratory findings, course, and 
resolution, however, were so different from 
those of lobar pneumonia that diagnosis 
was no problem. 

A small percentage of pneumonic con- 
solidations of the primary atypical variety 
clear uniformly and rapidly in a matter of 
days, resembling, in this respect, the resolu- 
tion of lobar pneumonia. But in over two- 
thirds resolution is a slow, gradual process, 
requiring a period of two to six weeks. In 
a typical case, consolidation, which is at 
first of a confluent, almost homogeneous 
type, gradually loses its density, becomes 
mottled, then patchy, finally peribronchial. 
The peribronchial stage is usually seen 
beginning about the second week of the 
disease and lasting until its termination 
some one to six weeks later. The infiltra- 
tion at this stage resembles that of the 
milder cases which, during their entire 
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course, never progress beyond this point. 
It is unusual, however, to find a pneumonic 
infiltration which initially appeared to be 
of a peribronchial type, progressing to con- 
fluent consolidation. 

An interesting feature of the disease is 
its tendency to shift from one lung area to 
another. It not infrequently happens that 
as the initial pneumonic infiltration is 
clearing in one location, an entirely new 
zone of infiltration will appear in an unre- 
lated lung area, frequently on the oppo- 
site side. In some instances, the newly 
developed consolidation will appear after 
complete resolution of the initial lesion, as 
in those patients who are allowed up too 
soon following the acute stage of tlie illness. 
These secondar}’' infiltrations are similar in 
cliaracter and duration to the initial in- 
volvement and undergo an independent 
evolution. 

Complications are rare in primar}’- atypi- 
cal pneumonia. In only 3 of our sample 
group of 300 did pleural effusion develop, 
and this in such limited amount as scarcely 
to fill the costophrenic angle. In 2 cases 
infiltrations failed to clear completely and 
after the third montli presented an inter- 
lacing strand-like appearance characteris- 
tic of interstitial fibrosis. The single death 
in the entire series of 1,200 patients re- 
sulted from a secondar}'' ascending myelitis 
which developed on the eighth day of ill- 
ness. The appearance of the lung con- 
solidation preceding and accompanying 
the myelitis was in no way remarkable, 
and the clinical course and laboratory 
findings prior to its development were not 
unusual. 

pathology 

In the few cases of primary atypical 
pneumonia coming to autopsy, the patho- 
logic findings have been primarily those of 
an interstitial pneumonia witli accompany- 
ing destructive or degenerative changes in 
the alveolar and bronchial epithelium. 
The interalveolar septa have been de- 
scribed as thickened by hemorrhage and 
edema, and the interstitial tissues have 
been crowded with lymphocytic and mono- 


cytic cells, while relatively few neutrophils 
have been present. Adams and Good- 
pasture found characteristic inclusion bod- 
ies in broncliial epitlielial cells. 

In tlie single fatal case occurring in our 
series, destructive and degenerative changes 
were a prominent feature, interstitial 
changes were extensive, and neutrophilic 
leukocytes were numerous. The histo- 
pathologic findings were described by the 
pathologist as follows : 

“The lumens of tlie terminal bronchi are 
filled by fibrinopurulent exudate, the ele- 
ments of which are partially degenerated 
and occasionally diffusely necrotic. Fre- 
quently the bronchial epithelium is ne- 
crotic. Walls of the bronchi are edematous 
and infiltrated by neutropliilic leukocytes. 
Proliferation of their connective-tissue 
elements is often conspicuous. Vacuoli- 
zation of the smooth-muscle cells of the 
bronchi and arteries is common. Some 
groups of adjacent alveoli contain fairly 
well preser\'ed fibrinopurulent exudate, 
and in others tliis has been replaced by 
masses of proliferative connective-tissue 
cells and capillaries. Occasional groups of 
alveoli have lost identity and are replaced 
by amorphous eosinopliilic material and 
nuclear debris. The numerically predomi- 
nant cell of tlie exudate is the neutrophilic 
leukocyte, but large mononuclear phago- 
cytic cells are also encountered. The septa 
in tlie areas of consolidation are thickened 
by exudative and proliferative inflamma- 
tory changes. Lymphatic channels are 
rendered conspicuous by networks of fibrin. 
Gram-Weigert, Giemsa, methylene blue 
and carbol fuchsin 'stains do not aid in 
identification of bacteria. No inclusion 
bodies are found.” 

treatment 

The treatment of primary atypical pneu- 
monia consists primarily of prolonged bed 
rest and symptomatic management of 
cough, headache, sore throat, and other 
complaints as they arise. Sulfa drugs are 
not of value and are contraindicated unless 
secondary bacterial infection is suggested 
by sputum studies, excessively high white 
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blood count, or unexpected complications. 
Convalescent plasma has been used in 
approximately 75 of the more severe cases 
at the Santa Ana Army Air Base udth some 
evidence that it is of value early in the 
course of the disease. 

SUMMARY 

1. Of a series of approximately 1,500 
pneumonia patients admitted to the AAF 
Regional Station Hospital of the Santa 
Ana Army Air Base over a period of two 
years, about 1,200 or 80 per cent have been 
clinically classified as primary atypical 
pneumonia. 

2. Clinically, one of the most striking 
features of the disease is the relatively mild 
symptomatic course as compared with the 
amount of lung consolidation shown on 
corresponding chest films. Many ambula- 
tory patients are discovered to have the 
disease by routine screening films. Pro- 
longed convalescent care is required in 
many cases because of persistent post- 
pneumonic asthenia. 

3. A normal or depressed white blood 
count and absence of pathogenic organisms 
in sputum cultures are among the most 
significant of laboratory findings. 

4. The radiographically demonstrated 
pulmonary infiltrations fall roughly into 
two main groups; one, a comparatively 
mild mediobasal peribronchial type of in- 
filtration; the other, a more or less con- 
fluent type of pneumonic consolidation. 
Unusual types may simulate adult rein- 
fection tuberculosis, miliary tuberculosis, 
coccidioidomycosis, lobar pneumonia, and 
other diseases. The majority of pulmo- 
nary consoUdations are localized to the 
middle or lower lung fields. They are slow 


in resolution, usually passing through an 
intermediate peribronchial stage and oc- 
casionally shifting from one lung area to 
another. There are few complications, 
and a fatal termination is rare. 

5. In tlie single death in our series, 
interstitial inflammator}^ changes in the 
involved lung tissues were outstanding, 
and degenerative changes in the bronchial 
and alveolar walls were a prominent fea- 
ture. 

AAF Regional Station Hospital 
3032d AAF Base Unit (Preflight School) 

Santa Ana Army Air Base 
Santa Ana, Calif. 


BIBLIOGRAPHY 

Adams J. M.: Primary Virus Pneumonitis with 
Cytoplasmic Inclusion Bodies. J. A. M. A. 116: 925- 
933, March 8, 1941. 

Allen, W. H. : Acute Pneumonitis. Ann. Int. Med. 
10: 441-446, October 1936. 

Bowten, a. ; Acute Influenza Pneumonitis. Am. J. 
Roentgenol. 34: 168-174, August 1935. 

CuRTZWEiLER, F. C., AND MooRE, B. E.: Primary 
Atypical Pneumonia of Unknown Etiology. Radiol- 
ogy 40: 347-350, April 1943. 

Goodpasture, E. W., Auerbach, S. H., Swanson, 
H. S., AND Cotter, E. F.; Virus Pneumonia of Infants 
Secondary to Epidemic Infections. Am. J. Dis. Child. 
57: 997-1011, May 1939. 

Hufford, C, E., and Applebaum, A. A.:_ Atypical 
Pneumonia of Probable Virus Origin. Radiology 40: 
351-360, April 1943. 

McCarthv, Paul V. : Primary Atypical Pneumonia 
of Unknown Etiology. Radiology 40: 344-346, April 
1943 . ^ . 

Reimann, H. a. : An Acute Infection of the Respira- 
tory Tract with Atypical Pneumonia; Disease Entity 
Probably Caused by a Filtrable Virus. J. A. M. A. 
Ill: 2377-2384, Dec. 24, 1938. 

Reimann, H. A., Havens, W. P., and Price A. H.; 
Etiology of Atypical ("Virus”) Pneumonias. Arch. 
Int, Med. 70: 513-522, October 1942. 

Rhoads, Paul S.; The Probable Incidence and Clini- 
cal Features of "Virus” Pneumonia. Radiology 40: 
327-338, April 1943. . 

Saphir, Otto; Pathological Changes in So-Called 
Atypical Pneumonia. Radiology 40: 339-343, April 
1943. 

Scott, Wendell G., and Jones, Horace L. ; Acute 
Pneumonitis. Am. J. Rotntgenol. SO: 444-452, October 
1943. 



The Roentgen Appearance of Lobar 

and Segmental Collapse of the Lung 

III. Collapse of an Entire Lung or the Major Part Thereof 
LAURENCE L. ROBBINS, M.D., and CLAYTON H, HALE, M.D.» 


Boston, Mass. 


T he purpose of this paper i.s to present 
certain signs whicli are of value in the 
recognition of collapse of an entire lung, 
or the major part tliereof. Because of the 
existing confusion in the use of the terms 
“collapse” and “atelectasis,” we have 
arbitrarily chosen “collapse” to mean a 
decrease in size and “atelectasis” to indi- 
cate airless alveoli which are smaller than 
normal. No attempt will be made to dis- 
cuss tlie etiology of collapse. 

From a total of approximately 85,000 
chest examinations conducted at the 
Massachusetts General Hospital during the 
past seven years, we reviewed in detail 
1,200 in wliich a diagnosis of tumor, bron- 
chiectasis, foreign body, or tuberculosis 
was made. After discarding the cases in 
which tile roentgenograms were inadequate 
(films in two projections, tlie postero- 
anterior and lateral, being considered tlie 
minimal requirement for determining tlie 
size of a lobe or its segments), approxi- 
mately '600 remained in wluch at least one 
lobe was less than two-thirds of its normal 
size. Only collapse produced by intrinsic 
disease of the lung was included; collapse 
attributable to extrinsic factors, as pneu- 
mothorax, pleural fluid, or a pleural tumor, 
was excluded. 

Analysis of this group of 600 cases re- 
vealed that collapse was limited to a single 
lobe, or segment, in 71 per cent, that it 
involved two or more lobes in 18 per cent, 
and was massive in 11 per cent. Collapse 
of the left lung was more frequently ob- 
served than collapse of the right lung. 
The various lobes were involved as follows: 
left lower lobe, 42 per cent; right lower 
lobe, 26 per cent; right middle lobe, 26 
per cent; left upper lobe, 8 per cent; right 


upper lobe, 8 per cent. The percentage of 
cases with extensive collapse would have 
been greater had all the cases in which 
massive collapse followed operative pro- 
cedures been included. In many of these 
patients, however, examination was limited 
to a single portable roentgenogram, which 
was insufficient to warrant their inclusion 
in this study. Since our present interest is 
to describe as accurately as possible the 
findings in collapse of an entire lung, or the 
greater portion of a lung, a group of 30 
cases in which the requisite number of 
roentgenograms were available was selected 
as a basis for our conclusions. Detailed 
description of collapse of the various lobes 
will be presented in subsequent papers. 

Collapse of an entire lung, whether it be 
acute or clironic, usually shows the char- 
acteristic roentgenologic signs by which 
collapse has long been recognized (1&, 2, 3, 
4) : an abnormal shadow of increased den- 
sity, elevation of the diapliragm, displace- 
ment or shift of the mediastinum, and 
narrowing of the rib spaces. 

In acute collapse of the lung, the shadow 
of increased density is as a rule homogene- 
ous, indicating complete atelectasis, al- 
though certain segments of some lobes may 
not be atelectatic. The structure of the 
involved lung, including the hilar shadow 
and septa, is obscured. The side of the 
chest which contains the collapsed lung is 
more radiopaque than the opposite side, 
due to increase of soft-tissue density per 
unit volume without air, whereas the den- 
sity of the uninvolved side is diminished as 
a result of compensatory emphysema. 
The shadow of increased density, represent- 
ing collapse of the greater portion of a 
lung, may at first glance be confused with 


1 From the Department of Radiology. Massachusetts General Hospital, Boston 14, Mass. One of a series of 
papers accepted for publication m October 1944. 
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Fig. 1 (portable roentgenogram). Acute collapse of 
the right lung four days following subtotal gastrectomy. 
The shadow of increased density appears to involve the 
greater portion of the right lung. The heart and medi- 
astinum are displaced to the right. The rib spaces are 
questionably narrowed. The position of the diaphragm 
is not definite. A roentgenogram taken five days later 
showed the lung considerably re-expanded. 

pneumonia or pleural effusion. Pleural 
effusion, however, is a space-consuming 
lesion which displaces the lung, the medi- 
astinal contents, and the diaphragm, pro- 
ducing a shadow which is often larger than 
the area usually allocated to the lung; 
while pneumonia may produce a homo- 
geneous shadow of increased density but 
httle or no change in the size of the lung. 

The mediastinum is displaced toward 
the collapsed lung and shows, during 
fluoroscopy, a definite inspiratory shift to 
the side of the lesion. The amount and 
type of displacement of the mediastinal 
contents are essentially the same regard- 
less of which side of the chest is involved. 
The adjacent border of the heart is ob- 
scured by the shadow of density, and 
fluoroscopicaUy the pulsations in this area 
are usually invisible. If the diaphragm is 
visible, it is seen to be elevated and ordi- 
narily shows some limitation of motion dur- 
ing fluoroscopy. Since in most cases its 
upper surface is obscured by the shadow of 
increased density, determination of its 


position will depend on demonstration of 
its lower surface, particularly on the left 
side. This can be done easily when the 
diaphragm is outlined by underlying gas in 
either the stomach or colon. If this is not 
the case, demonstration of the fundus of 
the stomach with barium will usually show 
the position of the diaphragm. The right 
side is much more difficult to localize _ao- - 
curately, but if there is no reasdii"‘fo~as- 
sume abnormality in the size of the liver, a 
suggestion of the position of the diaphragm 
can be gained by locating the inferior 
margin of that organ. The rib spaces as a 
rule appear to be narrowed on the side of 
the chest involved. 

If it is borne in mind that the last three 
signs of collapse are all the result of a 
decrease in size of the involved lung, col- 
lapse of a lung is less likely to be confused 
with pneumonia, pleural effusion, or other 
disease process. 

In chronic collapse of the lung, the 
shadow of increased density could not, in 
some instances, be differentiated from that 
seen in acute collapse, whereas in others it 
became so small that it was difficult to 
recognize. The collapsed lung lies pos- 
teriorly and medially; on the left side, it is 
often partially obscured by the heart or 
other mediastinal contents, while on the 
right, it blends with the shadow of the 
diaphragm, liver, and mediastinum. The 
blending of the shadow of increased density 
with the adjacent margin of the heart 
makes it impossible to determine the exact 
size of either the heart or of the shadow of 
density. The mediastinum is displaced 
toward the side of the lesion, though fluoro- 
scopically the mediastinal shift is usually 
less apparent than in acute collapse. The 
heart moves toward the side of the lesion 
and posteriorly. The uninvolved, em- 
physematous lung tends to herniate 
through the mediastinum. In our ex- 
perience, this herniation has been con- 
fined to the anterior mediastinum (Ic). 

Recognition of pulmonary herniation is 
largely dependent upon the lateral roent- 
genogram, which demonstrates an increase 
in the distance between the sternum and 
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Fig. 2. Chronic collapse of the left lung due to bronchiectasis. A. Hazy density obscures the entire left lung 
field, and some mediastinal displacement is apparent. B. Grid film demonstrates the displacement of the trachea 
and mediastinum. The edge of the herniated lung is clearly seen (arrows). The bronchicctatic cavities within the 
left lung are visible. The appro.ximatc position of the left diaphragm is determined by the position of the gas-filled 
colon. See also Figure 2C. 


the anterior border of tlie heart and tiie 
ascending aorta. In tlie anteroposterior 
Bucky and postero-anterior grid films it is 
usuall)'- possible to determine the margin 
of the herniated portion of the lung. If tlie 
hernia is small, the margin may be just be- 
yond the mid-line, while a large hernia may 
extend to the lateral chest wall. The size 
of the hernia depends on the amount and 
the duration of the collapse. In some 
cases, it may be of such degree that the 
herniated, uninvolved lung may almost 
completely aerate the opposite chest. 

The presence of a hernia is frequently not 
apparent until one observes the distribu-- 
tion of the vascular shadows. Close ex- 
amination of these will reveal that there are 
altogether too few shadows within the 
herniated portion of the lung as compared 
with normal lung. In extreme cases .of 
herniation, the apparent aeration by the 
emphysematous lung tends to create the 
impression that the collapsed lung is 
fairly ' well aerated. Herniation of the 
right lung in collapse of the left has been 
more frequent than the reverse. Likewise, 
herniations to the left side have been con- 
siderably larger than those to the right. 



Fig. 2C. Lateral view of case shown above, showing 
large space occupied by the mediastinal hernia between 
the sternum anteriorly and collapsed lung and heart 
posteriorly. Total pneumonectomy performed. 

In this study, a sizable hernia has been 
frequently observed in chronic collapse but 
has not been seen in acute collapse. 
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Atrophy of Terminal Phalanges in Clubbing and 

Hypertrophic Osteoarthropathy’ 

H. STEPHEN WEENS, M.D., and CHARLES E. BROWN, M.D. 

Atlanta, Ga. 


T he pathogenesis of clubbing of tlie 
fingers and toes has remained obscure 
in spite of numerous investigations. Since 
Hippocrates’ original description of this 
phenomenon in a patient ndth empyema it 
has been found associated \vith various 
conditions sucli as cardiac, pulmonary, and 
gastro-intestinal disease. Clubbing has 
been recognized as both acquired and 
hereditary in type and has been classified as 
idiopathic in cases in which an etiologic 
factor has not been established. Hyper- 
trophic osteoartliropathy is now generally 
believed to be a more pronounced and ad- 
vanced stage of the same process (1) . 

The bone changes occurring in hyper- 
trophic osteoartliropathy have attracted 
considerable attention since the original 
investigations of Bamberger (2) and Pierre 
Marie (3). The condition is characterized 
by an irregular periosteal thickening of tlie 
shafts of the involved bones. In advanced 
stages subperiosteal new bone formation 
may be so pronounced as to result in 
marked thickening of the bone shafts and 
in conspicuous swelling of the involved 
parts. The bones most frequently affected 
are the long bones of the extremities, tlie 
metacarpal and the metatarsal bones, the 
proximal phalanges, and clavicles. The 
vertebrae and ribs are rarely involved. 

The bone changes taking place in the 
terminal phalanges in simple clubbing and 
hypertrophic osteoarthropathy deserve 
special consideration. Earlier observers 
believed the enlargement of the distal por- 
tions of the fingers and toes to be the result 
of bony overgrowth (2). This conception 
was revised after roentgenologic studies 
showed the clubbing to be attributable 


chiefl}’^ to enlargement of the soft tissues. 
In most instances no changes whatsoever 
were obserr’^ed in the terminal phalanges. 
Thus, Hodges, Phemister, and Brunschwig 
(4) claim that “almost invariably there are 
no bone changes of the terminal phalanges 
at the site of clubbing,” In some cases, 
however, a characteristic burr-like over- 
growth of the . unguinal process of the 
phalanx was obser\’ed, Locke (1), who 
examined a large series of patients, noted 
hypertrophic changes of the terminal pha- 
langes in 28 per cent of those with simple 
clubbing. Of 5 patients with advanced 
hypertrophic osteoarthropathy observed 
by this investigator, all showed hypertro- 
phic changes of the terminal phalanges. 

Mendlowitz (5), in his review of club- 
bing and hypertrophic osteoarthropathy, 
refers to a small number of cases which 
showed characteristic atrophic clianges of 
the terminal phalanges. These cases are 
reported in the foreign hterature. To our 
knowledge, no similar reports have ap- 
peared in the American and Enghsh litera- 
ture. - 

The recognition of these atrophic 
changes in clubbing and hypertrophic 
osteoarthropathy would seem to be of im- 
portance to the roentgenologist, in the 
differential diagnosis of conditions char- 
acterized by destructive changes in the 
terminal phalanges. 

On account of the rarity of such observa- 
tions, the two cases which follow were 
thought to merit brief description. 

Case I: E, S., a colored laundress, age 59, was 
seen at Grady Hospital with great enlargement of 
the distal portions of the ulnae, radii, tibiae, and 
fibulae, as well as broad clubbing of the soft tissues 


Hospital and Emory University 
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recently published handbook, Tlte Arlhropathies, by A. A. de Lorimier, Year Book Publishers, Inc., Chicago. 
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1 of the distal segments of all digits (Fig. 1). She 
j showed flexion deformity of the hands due to limita- 
^ tion of extension at the enlarged proximal inter- 
■; phalangeal articulations. These enlargements were 
• virtually free from pain, although there was arthral- 
gia in some other joints. 

' The patient stated that these enlargements had 
: been present all her life, and had been a source of 
childhood nicknames, but she believed there had 
been progression of enlargement in the past twelve 
years. 

She showed no cyanosis, had normal peripheral 
pulses, and presented no sign or history of cardio- 
respiratory or other chronic disease. None of her 
seven siblings had similar osteoarthropathy. 

Laboratory studies recently showed insignificantly 
mild normochromic anemia, normal xirine, and a 
normal serum calcium level. 

Roentgen Examination: The distal portions of 
radius, ulna, tibia, and fibula on both sides showed 
marked widening of the shafts (Figs. 2 and 3). 
There was extensive formation of subperiosteal can- 
cellous bone with apparent absorption of the original 
cortex. Small irregular spurs protruded from the 
; surface of the involved bones into the soft tissues. 
~ These changes were also observed in the fifth meta- 
Fig. 1. Case I: Left hand, showing clubbing of tarsal bones. The remaining metatarsal bones, the 
fingers and swelling of distal forearm. metacarpal bones, and the proximal phalanges had 



F4<r<; 2 and 3 Case I: Subperiosteal bone formation in left forearm; widening of shafts of tibia and fibula, with 
^ ‘ ■ thick layers of subperiosteal bone. 
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Fig. 4. Case I: A. Right 3d finger. B. Rigid 1st 
finger. C. Right 4th finger. D. Left 5th finger. 
E. Right 1st toe. F. Left oth toe. Hj’perirophic 
changes are shown in A, while various stages of atrophy 
are seen in B to F. 

the usual appearance. The middle phalanges of the 
toes showed a thinning of the shafts. Cliaracter- 
istic atrophic changes of varying degree were ob- 
served in the terminal phalanges of tlie fingers and 
toes (Fig. 4, B-F). 

Case II: C. M., a colored male, was said to have 
been a “blue baby” at birth. He was alwa)-s easily 
fatigued, and when he was seen at the age of 14 
years at Grady Hospital for syncopal attacks and 
dyspnea, a diagnosis of “congenital heart disease 
with C3'anosis” was made. On the basis of phj^sical 
examination, blood chemical studies, and roentgen 
examination, the accepted clinical diagnosis was 
“tetralogy of Fallot.” 

In his terminal illness, at the age of 30 years, when 
he presented the clinical picture of recurrent cere- 
bral embolism, he was cyanosed, aphasic, and de- 
compensated, with typical soft-tissue clubbing of the 
distal digital segments without evidence of osteo- 
arthropathy. Autopsy was not permitted. 

Roentgen Examination: The unguinal processes 
of the terminal phalanges of the toes showed evi- 
dence of atrophy (Fig. 5). No bone changes were 
observed throughout the terminal phalanges of the 
fingers. The long bones revealed no hypertrophic 
changes. 

DISCUSSION 

From the bone changes observed in these 
two cases, it can be assumed that the ab- 
sorption of the terminal phalanges is .pre- 



Fig. 3. Case II: A, Left 1st toe. B. Left 2d 
toe. C. Left 4th toe. All three roentgenograms 
show various stages of atrophy. 


ceded by hypertrophic changes. These 
hypertrophic changes are still well shown 
in the terminal phalanx of the right middle 
linger in Case I, the unguinal process of 
which shows a burr-like overgrowth (Fig. 
4, A). The shaft of this phalanx appears 
increased in width, and there is some widen- 
ing of the base. Figure 4, B to F, shows, 
also, various stages of atrophic change in 
the terminal phalanges in Case I, and in 
Figure 5, A to C, a similar process in Case 
II is illustrated. It is believed that the 
structural changes have taken place in the 
following sequence. First, a gradual split- 
ting and notching of the unguinal process 
occurs, with the distal convex margin of the 
terminal phalanx becoming flattened and 
concave (Fig. 4, B and C; Fig. 5, A and B). 
At tlie same time a concentric atrophy of 
the shaft may be initiated so that the 
terminal phalanx assumes a collar-button- 
like appearance (Fig. 4, D and E). Fi- 
nally, complete absorption of the unguinal 
process may give the terminal phalanx the 
appearance of a thumb tack (Fig. 5, C). 
In some instances the absorption progresses 
to complete atrophy of the shaft and un- 
guinal process, so that only the base of the 
terminal phalanx is seen as a disk-like 
remnant (Fig. 4, F). 

Various explanations have been offered 
as to the development of the atrophic 
changes. Lippmann (6), who observed this 
process in an eighteen-year-old patient 
with congenital pulmonic stenosis, be- 
lieved that the swelling of the soft tissues, 
by exerting a constant pressure on the 
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terminal phalanges, resulted in atrophy. 
He arrived at this conclusion because the 
atrophic changes were most pronounced in 
those fingers and toes which showed maxi- 
mum clubbing. Singer (7), who recorded a 
similar process in a patient with congenital 
heart disease, suggested local circulatory 
disturbance as the cause of the changes in 
the terminal phalanges. He noted, on 
capillaroscopic examination, elongation and 
dilatation of the small blood vessels of the 
fingers and toes and advanced the theory 
that the dilated vessels could produce 
erosion of the surface of the adjacent bone. 
The pathologic anatomic studies of Crump 
(8) did not confirm this conception. 

Histologic and radiologic observations 
have demonstrated that the osseous 
changes of hypertrophic osteoarthropathy 
are not merely the result of apposition of 
periosteal bone. In advanced cases lacunar 
absorption and osteoporosis of the newly 
formed subperiosteal bone and underlying 
original bone may attain significance (9). 
The absorptive changes demonstrated on 
pathologic examination were usually 
studied in the long bones of the extremities. 
It seems conceivable that in the terminal 
phalanges hypertrophic changes may be 
followed by the same absorptive process, 
resulting in atrophy. 

In differential diagnosis of the atrophic 
changes of the terminal phalanges which 
are described above, aU conditions 
which are associated with destructive 
changes of the fingers and toes should be 
considered. In Raynaud’s disease, sclero- 
derma, and psoriasis, bone atrophy is 
usually not observed unless atrophic 
changes of the soft tissues have taken place. 
In the neurotrophic disorders, such as 
syringomyelia and tabes dorsalis, the tips 
of the fingers and toes may assume a club- 
shaped appearance due to inflammatory 
soft-tissue swelling. The destructive 
changes of the phalanges in leprosy are in 
most instances caused by a neurotrophic 
disturbance and resemble syringomyelia to 
a certain extent (10). Characteristically, 
the bone changes in these neurotrophic 
disorders are most prominent where fingers 


and toes are exposed to a maximum of 
trauma. Thus the heads of the metatarsal 
bones as the points of weight-bearing show 
most of the involvement in the form of con- 
centric atrophy. Contrary to this finding, 
the atrophic changes in clubbing and hyper- 
trophic osteoarthropathy are predomi- 
nant in the terminal phalanges. It will be 
noted that the fingers in neurotrophic dis- 
turbances may be shortened, assuming a 
stubby appearance. Shortening of fingers 
and toes should, however, not be ex- 
pected in patients with clubbing and 
hypertrophic osteoarthropathy. 


summ4lRY 

Two cases of clubbing of the fingers and 
toes are presented, in which the terminal 
phalanges show various stages of atrophy. 
One of these cases revealed advanced 
hypertrophic osteoarthropathy. The atro- 
phic changes in the terminal phalanges are 
thought to have been preceded by hyper- 
trophy, which is the bone change fre- 
quently described in this condition. The 
differential diagnosis of atrophy of the 
terminal phalanges is discussed. 

Grady Memorial Hospital 
Atlanta 3, Ga. 
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Treatment of Carcinoma of Prostate by Irradiation' 

ARBOR D. HUNGER, M.D. 

Urologist, Lincoln General Hospital, Lincoln, Nebr. 


P ROSTATic CANCER IS recogiiizcd as one 
of the most frequent types of malignant 
growtli in man. AVolfT, in a review of 
medical literature in 1899, found only S3 
recorded cases of carcinoma of Hie prostate. 
Today the literature abounds until reports 
of tills disease and tlie incidence is placed 
at 14 to 20 per cent of all prostate tumors. 

The prognosis for cure in carcinoma of 
tlie prostate is bad for two reasons; (a) 
in the early stages tlie disease is witliout 
s}Tnptoms; {b) early metastatic invasion, 
by perineural routes, of the pelvis, sacrum, 
vertebrae, and femur occurs. Hence, the 
curative value of early radical surgery is 
limited to a ver}’’ small percentage of 
cases — according to Lowsley (1), less than 
5 per cent. Formerly, tlie prognosis for 
alleviation of symptoms and any appreci- 
able extension of life was also bad. Today 
it is much better. That this improvement 
is due to a more alert understanding of the 
influence of certain male hormonal sub- 
stances on the cellular structure of pros- 
tatic tissue cannot be denied. Since 1934, 
when the theorem of the probable relation- 
ship between testicular hormones and car- 
cinoma of the prostate was discussed by 
this essayist before tlie Soutliwestern 
Branch of the American Urological As- 
sociation, in St. Louis, extensive correla- 
tive clinical, pathological, and biochemical 
studies have led to the evolution of a spe- 
cific, though limited, therapeutic technic. 

The investigative work of Kutscher and 
Wolbergs (2) established that the normal 
prostate tissue is extremely rich in the 
enzyme, “acid” phosphatase. The Gut- 
mans (3) found acid phosphatase in pri- 
mary tumors of the prostate and also in 
metastases at various sites. Determination 
of the serum acid phosphatase level, then, 
is a valuable aid in the diagnosis of bone 


.lesions secondary to carcinoma of the 
prostate. Whenever the acid phosphatase 
level has been found to be appreciably in- 
creased, metastases have invariably been 
present. They may, however, occur with- 
out a rise in the acid phosphatase level. 
Thus tliere are false negative but no false 
positive reactions. 

A high serum “alkaline” phosphatase 
level is of value in differentiating Paget’s 
disease of the bone from bone metastases 
arising from carcinoma of the prostate. 
The alkaline phosphatase level is high, 
also, in biliary obstruction, generalized 
osteoporosis, hyperthyroidism, and active 
rickets. 

The activity of tlie male hormone in- 
fluences the growth of adult prostatic 
epitlielial cells whicli characterizes pros- 
tatic carcinoma. This activity may be 
measured by the serum acid phosphatase 
determination. 

Most malignant prostate tumors are 
adenocarcinomas and consequently rela- 
tively radioresistant. It is noteworthy, 
nevertlieless, that tliey are decidedly more 
radiosensitive than tlie same type of tumor 
in the digestive tract. A comparative his- 
tologic study of tumor tissue in several 
instances, before and after high-voltage 
irradiation, shows a varying degree of 
cellular damage. Not infrequently one 
observes complete destruction of the nu- 
cleus, with only the cell walls remaining 
visible. A varying degree of pyknosis, 
with a clear pale-staining substance dis- 
tending the cytoplasm, is seen in certain 
instances, while again the cytoplasm is 
granular, with marked karyokinesis. In no 
instance is there such extensive cellular 
damage that one cannot find scattered 
cells retaining their viable staining charac- 
teristics. 
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It is quite the universal concept to limit 
the origin of carcinoma to the posterior 
lobe. This idea should be dissipated; 
cancer may, and does, originate in any por- 
tion of the prostate or its lobules. This 
fact is most important in judging the clini- 
cal index for therapeutic purposes. The 
fixed indurated nodule palpated in the pos- 
terior lobe in a patient under sixty years of 
age is more actively malignant than the 
large nodular tumor palpable rectally in 
a patient past sixty years. 

In 1932, a study correlating the patho- 
logical data and chnical observations in 501 
cases established a satisfactory clinical 
index for therapeutic purposes. Group A, 
or the least malignant group, comprising 
62 per cent of the cases, is characterized by 
an age factor of 65 or over, with 200 c.c. 
or more of urine, the tumor developing in 
an already established benign hypertrophy 
and presenting the histologic characteris- 
tics of adenocarcinoma with mature cells 
and definite alveolar structure. Group B, 
intermediate in malignancy, accounts for 
26 per cent of the cases; the patients are 
between 55 and 65 years of age, with symp- 
toms of ten to twenty months’ duration. 
They frequently complain of pain but give 
no evidence of metastasis. Examination 
reveals a small, firm, irregular tumor. His- 
tologic study shows anaplasia, with rapid 
disappearance of the adenomatous charac- 
teristics. Group C, the most malignant 
group, comprises the remaining 12 per cent 
of cases. The patients are under 55 years 
of age, with httle or no residual urine, with 
pain and demonstrable metastases, and 
with symptoms usually of less than a year’s 
duration. Rectal examination reveals a 
rather small, diffusely indurated prostate, 
not characteristically diagnostic, with a 
histologic picture of small round cells and 
anaplasia. While this classification cannot 
always be arbitrarily applied, it helps 
greatly, nevertheless, in the selection of 
therapy and establishing prognosis. 

In a report (4) before the American Uro- 
logical Association in 1941, dissipation of 
the androgenic hormone by direct testicular 
irradiation in addition to regional irradia- 


tion was advocated in the treatment of 
carcinoma of the prostate. A study of 11 
cases was presented, all of which had been 
treated by prostatic resection and regional 
irradiation, with adjunct irradiation di- 
rectly to the testicles, l^ffien the report 
was rendered, 8 of the 11 patients were 
alive, the longest survival being seven and 
the shortest three years. Five of the sur- 
viving patients had been examined during 
the year of the report. Rectal examination 
in almost every instance presented minimal 
findings which would lead the examiner to 
conjecture a diagnosis of carcinoma of the 
prostate. The prostatic bed was usually 
smooth, resilient, and free of nodules. 
From the comparative study made in that 
report, it was concluded that the addition 
of planned testicular irradiation definitely 
enhanced the smwdval chances of the pa- 
tient. It is known that at least 3 patients 
from the series reported in 1941 are still 
living. 

This presentation is concerned with 
further clinical experiences as the result of 
therapeutic application of x-rays. Hug- 
gins (5), in a discussion of the effect of 
irradiation of the testes in advanced pros- 
tatic cancer, presents the clinical course in 
two cases in which the testicles were not 
subjected to direct planned irradiation but 
were dependent upon "back-scatter” from 
regional irradiation. Indeed, in one case 
the testes were protected in the usual way 
with lead rubber but undoubtedly received 
back-scattering of radiation. Six months 
later this patient was given regional ir- 
radiation without protection of the testes. 
Huggins says: “The testes in each case 
presented similar cytologic characteristics, 
namely, profound atrophy of the germinal 
epithehum with preservation of Sertoli 
cells and apparent or real hyperplasia of 
the Leydig cells.” He concludes; ‘‘It 
is thus apparent that roentgen ray ir- 
radiation, in the amounts stated, is inef- 
fective in destroying the secretory function 
of the testes and is inadequate as a thera- 
peutic agent in prostatic cancer in man. 

It is unfortunate that so good a research 
worker as Huggins should publish such an 
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Fig. 1. Histology of the normal testicle showing seminiferous tubules with spermatogenic cellular elements, the 
loose interstitial meshwork of fibrous reticulum representing the so-called interstitial or Lcydig cells. 


inaccurate and inadequate report. With- 
out a parallel series of roentgen and surgi- 
cal castration cases, he is not in a position 
to pronounce a negative dictum relative to 
the effects of planned testicular irradiation. 
That the effect on the testicular elements, 
in the dosage used, is profound is testified 
to by the accompanying illustrations. It 
is not within my province, as a urologist, 
to discuss before a meeting of roentgen- 
ologists the technical factors involved in 
testicular irradiation. A sample ‘ report 
reads as follows: "In way of summary, 
this patient began his irradiation therapy 
May 22, 1942, at which time he was given 
1,800 r direet irradiation to the testicles, 
divided into daily doses of 300 r. The 
quality of beam used in this therapy is 
200 kv.p., 1.5 mm. eopper -f 1 mm. alu- 
minum, half-value layer 0.9 mm. copper. 
Beginning May 29, 1942, this patient re- 
ceived fraetionated irradiation about the 
pelvis using a beam with half-value layer 


of 3.0 mm. copper, kv.p. 400. He received 
a total of 2,000 r (in air) to each of four 
pelvic ports, which gives a depth dose, of 
about 5,500 tissue roentgens to the mid 
pelvis.” 

It is, however, incumbent that the clini- 
cal picture be discussed. As a prelude to 
any treatment, a biopsy study is manda- 
tory to determine the type and grade of 
the tumor, and a roentgenologic and phos- 
phatase-level survey is made for metastases. 
An attempt is made to classify the case in 
accordance with the clinico-pathological 
criteria aforementioned for determining 
upon intensity of treatment and for pur- 
poses of prognosis. As a rule, I find that 
the case dovetails into this classification 
quite well. , 

During the two-year period ending in 
May 1943, 27 cases of carcinoma of the 
prostate were seen, 12 of which were 
treated by resection with regional and tes- 
ticular irradiation, 8 by resection, irradia- 








Fig. 2. C. Section of testicle (from case shown in Fig. 2, A and B) one year after irradiation, 
showing marked degenerative change in spermatogenic cellular elements with complete destruc- 
tion and dissipation of Leydig cells. (Biopsy taken by courtesy of Dr. Roger Barnes and section 
made by pathologist in White Memorial Hospital, Los Angeles.) 

D. Section of prostate (from same case) taken one year after original biopsy showing carci- 
noma and one year after 1,500 r testicular and 1,800 r regional irradiation. This study reveals no 
histologic evidence of carcinoma of the prostate. (Biopsy taken and study made in White 
Memorial Hospital, Los Angeles.) 
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Fig. 3. C. Section of left testicle (same case as Fig. 3, A and B) 18 months after irradiation of the 
pelvic region, the testicle receiving back-scatter only. The destruction is not nearly so evident as in the 
right testicle, which received direct irradiation. This left testicle was "leaded olT” ^^■hen direct irradiation 
was given to the right testicle. 


tion, and estrogen therapy, and 7 by orchi- 
ectomy. 

Of the 27 patients, 5 are dead at the date 
of this report. Two of these were sub- 
jected to primary surgical castration, one 
on my service and one elsewhere. Both 
manifested primary improvement in their 
osseous and remote metastases, with sec- 
ondary reactivation. All forms of treat- 
ment were without avail, and the patients 
died at nine and thirteen months, respec- 
tively. One patient was admitted with a 
large, soft rectal and intravesical intrusion. 
The diagnosis was hypertrophied prostate, 
and a prostatectomy was performed. The 
pathologist reported most of the tissue to 
be benign adenoma but with several sec- 
tions showing Grade IV adenocarcinoma. 
Regional and testicular irradiation was 
promptly instituted but rapid osseous and 
pulmonary metastases ensued. The phos- 


phatase level in this case was 2.8 units 
(K.A.) when taken promptly upon report 
of carcinoma by the pathologist. Never- 
theless, it is felt that metastases were well 
advanced on admission. The phosphatase 
level rose progressively to 14.2 units (K.A.) 
in keeping with the spreading metastases. 
Two months after irradiation, an orchiec- 
tomy was done but did not change the 
course of events. The patient died eleven 
months following prostatectomy, of gener- 
alized metastases. The fourth death oc- 
curred seventeen months after resection 
followed by partial regional irradiation 
only. Because of a severe systemic reac- 
tion the patient, a diabetic, refused further 
treatment. Over the several months fol- 
lowing resection, the phosphatase level as- 
cended to 8.8 units, with metastases and 
pathological fracture of the right femur. 
Death was apparently due to carcinoma. 




Roentgen Study of the Ankle 

in Severe Sprains and Dislocations^ 

EUGENE P. PENDERGRASS, M.D., and JOHN O. LAFFERTY, M.D. 

Philadelphia, Penna. 


T here has more recently been an in- 
creasing tendency toward the use of 
the x-rays in chnical medicine^ to dem- 
onstrate not only the anatomical struc- 
ture and pathological lesions of a part but 
also its physiology and any disturbances 
thereof. This is well illustrated in 
roentgen studies of the urinary and diges- 
tive tracts. The study of the skeletal sys- 
tem has not kept pace with that of other 
systems in this respect and, even today, is 
for the most part on a purely anatomical 
basis. 

In examination of the ankle, roentgeno- 
grams are obtained, as a rule, in the an- 
teroposterior and lateral positions. If no 
bony injury or abnormahty is demon- 
strable, the report usually reads: “Noth- 
ing abnormal is seen, but this examination 
does not exclude injury to the soft parts.” 
In other words, our examination fails to 
record the presence of a soft-tissue injury. 
This was brought forcibly to our atten- 
tion by the following case ; 

CASE REPORT 

R. M. U., a white male, 53 years of age, was ad- 
mitted to the service of Dr. Paul C. Colonna at the 
Hospital of the University of Pennsylvania on Sept. 
19, 1943, having been throrni from a horse the day 
before, at which time his right foot was forced into 
inversion and adduction. At the time of admission 
the ankle was moderately swollen and extremely 
tender aroimd the external malleolus and verj" 
painful on motion. There was some ecchymosis 
around the lateral aspect. 

Anteroposterior and lateral roentgenograms 
showed only two small smooth fragments of bone 
lying in the soft tissues below the internal malleolus, 
which were interpreted as representing an old frac- 
ture of that part (Fig. 1). 

Because the symptoms were suggestive of more 
than the usual sprain, the surgeons in charge of the 
case requested anteroposterior roentgenograms with 



Fig. 1. Ankle at the time of injury. The antero- 
posterior view shows only two small fragments of the 
medial malleolus, which were thought to represent an 
old injury. The lateral view shows nothing abnormal. 


1 From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Penna. Ac- 
cepted for publication in November 1944. 
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Fig. 2. A. Anteroposterior view of the foot at the time of injury, in forced in- 
version, showing a widening of the tibio-astragalar joint, which is the sign of 
tear of the lateral ligaments. 

B. The foot held in forced inversion after immobilization for four weeks. 
There is now no widening of the tibio-astragalar joint. 


tlte foot held in forced inversion and then in forced 
eversion. The study made in forced inversion 
shorved that the talus had tilted in the ankle mortise 
and this had produced an increase in the joint space 
between the talus and the tibia (Fig. 2, A). It was 
felt that this indicated excessive relaxation, stretch- 
ing, or tearing of the ligaments of the ankle; a re- 
port was made of a probable excess of mobility of the 
talus upon the tibia, and the foot was immobilized 
in plaster for four weeks. At the end of that time 
the two small fragments at the tip of the medial 
malleolus were unchanged, but there was no evi- 
dence of spread of the tibio-astragalar joint space on 
forced inversion (Fig. 2, B). 

DISCUSSION 

Realizing from this case how little we 
knew of the normal ankle when it was 
subjected to strain, we obtained roent- 
genograms of six normal ankles in inver- 
sion and eversion, and in none of these 
found any change in either the joint space 
between the talus and the tibia, or in the 
relationship of the tibia and fibula to each 
other (Fig. 3, A, B, C). 


The ankle is a ginglymus or hinge joint 
which is made up of the lower end of the 
tibia and the malleoli of the tibia and 
fibula. These bones, with the transverse 
ligament, form a mortise for the upper 
convex surface and lateral facets of the 
talus. The ligaments of the joint (Fig. 4) 
are as follows: the surrounding articular 
capsule; the deltoid or internal lateral liga- 
ment; the anterior talofibular ligament; the 
posterior talofibular ligament ; the calcaneo- 
fibular ligament. These last three are 
known also as the anterior, middle, and 
posterior fasciculi of the external lateral 
ligament (2). 

According to Watson-Jones (3), an in- 
jury causing rupture or severe stretching 
of the external lateral ligament would pro- 
duce a picture such as was seen in the 
above case, and he considers this injiuy 
a partial dislocation at the ankle joint. 
He recommends anteroposterior roentgeno- 
grams in forced inversion and eversion for 
its diagnosis (3). Elmslie also discusses 
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SUMMARY 

A type of dislocation of the ankle is de- 
scribed in which the usual anteroposterior 
and lateral roentgenograms appear nor- 
mal. It is due to rupture or stretching of 
the external lateral ligaments of the ankle 
joint and is demonstrable in anteroposte- 
rior roentgenograms of the ankle in forced 
inversion, showing widening of the tibio- 
astragalar joint space. Roentgenograms 
of normal ankles in inversion, eversion, 
flexion, and extension are shown for com- 
parison. Indications for this type of ex- 
amination are discussed. 

3400 Spruce St. 

Philadelphia 4, Penna. 
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Osteogenic Sarcoma of the Skulh 

LT. COMDR. L. H. GARLAND, (MC) U.S.N.R 


P RIMARY osteogenic sarcoma of tlie skull 
is an exceeding^ rare entity. Camp, 
in a Made experience mth skull roentgen- 
ography extending over approximately 
twenty-five years, recollects seeing only 
four or five'examples (1). Examination of 


This type of malignant growth is inher- 
ently secondary rather than primary and is 
most likely to occur in the age period when 
osteogenic sarcoma is a rarity. We have 
seen 5 cases of osteogenic sarcoma compli- 
cating Paget’s disease of the skull, all in 



Fig. 1. Anteroposterior (occipital) projection of the skull show- 
ing irregular increase in density of the occipital bone, involving an 
area about 8 cm. in diameter. 


several standard textbooks on pathology 
and roentgenology discloses no reported 
cases. 

Osteogenic sarcoma of the skuU sec- 
ondary to long standing osteodystrophia 
fibrosa hyperostotica (Paget’s disease) is a 
not uncommon entity. It is estimated 
that in anywhere from 2 to 10 per cent of 
patients with Paget’s disease of the skull 
such a condition eventually develops. 


persons over fifty-five years of age, during a 
ten-year period ending in 1942 (chiefly on 
the Stanford University X-ray Service at 
the San Francisco City Hospital). 

Primary osteogenic sarcoma of bone is 
essentially a disease of the young, its in- 
cidence reaching a peak at fifteen years of 
age. It occurs twice as commonly in 
males as in females, and over 50 per cent 
of cases arise in one of the bones of the 


' Accepted for publication in October 1944. The opinions expressed herein are those of the writer and 
are not to be construed as official or reflecting the views of the Navy Department. 
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Fig. 3. Soft-tissue lateral projection of the tumor, showing spieule formation and cal- 
cification. Microscopic diagnosis: osteogenic sarcoma. 
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lower extrcmit}' (2). Less than 1.0 per 
cent of cases develop in the skull bones. 
In view of this incidence, the following case 
is being reported. 

A seaman aged 17 reported to sickbay for ex- 
amination of a lump on tlic back of his neck, at the 
base of his skull. He stated that the lump had 
gromi during the preceding two months, was slightly 
painful, and caused sonic limitation of cranial movc- 


diameter and was hard and fixed. The scar from 
the previous operation appeared healthy. X-ray 
examination of the lungs was negative. The skull 
showed extensive thickening of the outer table of the 
occipital bone, chiefly to the right of the mid-line, 
with considerable spiciilation and a small amount of 
irregular calcification in the tumor (see Figs. 1-3). 
In many respects the x-ray appearance resembled 
that of an endothelioma, but the bone formation 
was, of course, on the "wrong” side of the calvarium 



Fig. 4. Occipital projection, postoperative, showing tantalum plate 

hi silti. 


ments. Its most prominent portion lay slightly to 
the right of the mid-line and it felt about the size of 
a ping-pong ball. Except for the mass, the patient 
felt and appeared quite well. The surgeon who saw 
him made a tentative diagnosis of osteochondroma 
and removed the mass on Feb. 2, 1944, at a Mid- 
Pacific Base Hospital. The biopsy report is not 
available. 

Recovery was prompt, and the patient returned to 
duty. After about eight weeks, the lump recurred 
and was slightly more painful than before. The 
patient was sent back to a Naval Hospital on the 
Pacific Coast, where he reported at the end of April. 
He was a well built and apparently healthy young 
male, with no complaints beyond those above 
described. The mass had grown to about 8 cm. in 


for such an entity. Stereoscopic lateral, oblique, 
and tangential projections all failed to disclose any 
evidence of involvement of the inner table. The 
roentgen diagnosis was tumor of the occipital bone, 
malignant, presumabl}' some tr^pe of osteogenic 
sarcoma. 

On May 1, 1944, Lt. Comdr. F. K. Bradford per- 
formed a radical operation, resecting most of the 
occipital bone. Grossly the tumor appeared to be 
malignant and to have invaded the muscles of the 
neck. The surgeon removed as much of these 
muscles and of the ligamentum nuchae as he dared 
and replaced the bone with a molded tantalum plate. 
The plate was attached securely to the skull, and the 
remaining posterior cervical muscles were then at- 
tached to the plate (Figs. 4 and 5). 
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Fig. 5. Lateral projection, postoperative, showing tantalum plate in situ 


The pathological report (by Lt. Comdr. L. H. 
Dyke) was as follows; The gross specimen consists 
of a strip of scarred skin, some subcutaneous tissue, 
and numerous masses of bone and muscle, all meas- 
uring 12 X 12 X 6 cm. There is a neoplastic mass 
8 cm. in diameter, which has been completely ex- 
cised; this contains numerous spicules of bone. 
Portion of the occipital bone shows infiltration of the 
outer table by neoplasm, but no gross infiltration of 
the inner table. Microscopically, the tumor is 
composed of pleomorphic, spindle-shaped cells, 
rather variable in size and shape, with fairly frequent 
mitotic figures; these cells infiltrate a dense sup- 
porting stroma between masses of bone. There are 
some areas of new bone formation and some of meta- 
plasia, forming small islands of cartilage. Diagno- 
sis: sarcoma, osteoblastic and osteogenic. 

Immediately after the preoperative roentgen ex- 
amination, a course of roentgen irradiation had been 
started; this was continued following operation. 
The patient was treated in the prone position, 
tlmough one large posterior portal, 15 X 15 cm., 
covering the back of the skull and upper posterior 
neck. He was given 2,500 r (air) between April 28 


and May 24, 1944, with a 200-kv. beam, half-value 
layer 1 mm. Cu. 

Young and tmusually sanguine, the patient made a 
rapid recovery and was discharged one month after 
conclusion of the roentgen irradiation course. At 
the time of this report, he is still clinically well, but 
we regard the prognosis as quite hopeless. 

SUMMARY 

A case of osteogenic sarcoma of the 
occipital bone in a male aged seventeen 
years is reported. The tumor was sub- 
jected to radical excision and the tumor 
site to fairly heavy roentgen irradiation. 
The rarity of tumors of this type is empha- 
sized. 

U. S. Naval Hospital 
Astoria, Oregon 
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Relationship Between Morphology and X-Ray Effects in 
Implants of Mouse Sarcoma 180 Irradiated with 
5,000 and 60,000 Roentgens (in Air)' 

ANNA GOLDFEDER, D.Sc., M.U.C. 

New York, N. Y. 


T he experiment to be described in this 
paper deals with the morphology of im- 
plants of mouse sarcoma ISO previously 
irradiated with 5,000 r (in air), as com- 
pared ndth that of implants irradiated 
mtlr 60,000 r (in air) and unirradiated 
controls, as they appeared during ten suc- 
cessive days following implantation into 
100 per cent susceptible mice. 

This is an extension of previous investiga- 
tions in which it w'as demonstrated (a) 
that a dose of 60,000 r, measured in air, 
was required to prevent tlie proliferation of 
explants of mouse sarcoma ISO in a culture 
medium m vitro (1); (b) that a dose of 

5,000 r was sufficient to prevent implants 
from producing a detectable tumor in 
vivo in a strain in which control implants 
were 100 per cent successful (2) ; (c) that 
animals implanted with tumor fragments 
irradiated with 5,000 r became resistant 
to subsequent implants of the same type 
of tumor, while those animals implanted 
with tumor fragments irradiated with 60,- 
000 r did not (3). 

Several authors (4-9) have investigated 
the reaction of an immune host to viable 
tumor implants, but there has apparently 
been no cytological study of tumor im- 
plants inducing resistance in 100 per cent 
susceptible hosts. 

C* 

EXPERIMENTAL PROCEDURE 

The same strain of mice (C.F.X. strain 
from Carworth Farms) was used here as 
in the previous experiments (1-3), and the 
experimental procedure was similar. An 
eight-day-old tumor was removed from the 
host under aseptic precautions. In order 
to secure actively growing cells and to 


avoid necrosis, only portions from the 
periphery of the tumor were taken for 
implants. With a cataract knife, frag- 
ments were cut, ranging from 1 to 2 mg. 
in w'eight, from 1.2 to 1.5 mm. in length, 
and from 1.4 to 0.9 mm. in thickness. 
These fragments were divided into three 
portions. Each w^as placed on a No. 1 
coverslip, wliich had been previously at- 
tached to a square mica sheet, covered with 
a Maximow shde, and sealed with paraffin. 
To avoid evaporation, a fragment of moist 
filter paper was placed in the concavity of 
the Maximow^ slide. One portion of the 
tumor fragments was then irradiated with 
5,000 r, measured in air \vithout back- 
scatter, and anotlier with 60,000 r. The 
third portion, wliich was not irradiated, 
was used for a control. The physical fac- 
tors were as follows: 200 kv., 20 ma., 0.5 
mm. Cu 4-1.0 mm. Al, half -value layer 
equivalent to 0.85 mm. Cu, focal tissue- 
target distance 12.5 cm., with a dosage 
rate of 612 r per min. measured in air. 
Immediately after irradiation, the tumor 
fragments were implanted into animals by 
means of a trocar. The chosen site for 
implantation was about the middle of the 
abdomen, between the groin and the 
axilla. This site was found by Russell (4) 
to be the most suitable, for the graft is 
thus placed in clean fascial tissue below the 
cutis, avoiding the extensive adipose tissue 
which is present in the axillary and groin 
region in the mouse. As a precaution 
against infection, the site of the inocula- 
tion was shaved and cleaned with alcohol 
and iodine. The trocar was inserted into 
the groin region and pushed upwards under 
the skin. The tumor graft was deposited 


Sntiprt*" M ‘1° TT°^- Hospitals. Ncw York City, and the Department of E.xperimental 

^ ^^dical College, Read by title at the Twenty-ninth Annual Meeting of the 
Radiological Society of North America, Chicago, 111., Dec. 1-2, 1943. 
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midway between the groin and axilla by 
means of a plunger. 

Thirty male mice about six weeks of age 
were divided among three separate cages, 
ten to a cage. Those of one group were 
implanted with tumor fragments irradiated 
with 5,000 r, those of another with tumor 
fragments irradiated with 60,000 r, and 
those of the third with non-irradiated 
tumor fragments. All of the mice were 
kept under the same conditions and re- 
ceived Purina dog chow and water ad 
libitum. Every twenty-four hours dining 
ten successive days following implanta- 
tion, tumor fragments were removed from 
three mice, one from each cage. This was 
done because of the previous observation 
that fragments of sarcoma 180 usually pro- 
duced tumors about 1 cm. in diameter in 
ten days, while tumor fragments pre- 
viously irradiated with 5,000 r produced 
no tumor but induced immunity which 
could be detected from ten days to six 
months after implantation, and tumor 
fragments irradiated with 60,000 r pro- 
duced neither tumor nor resistance to sub- 
sequent implants. To avoid injury to the 
tumor grafts, special precautions were 
taken on their removal The skin was cut 
through the length of the mid-abdomen 
and lifted up carefully, being separated 
from the abdominal wall and thorax with 
the aid of a chromium spatula. The 
tumor graft was then seen lying attached 
to the skin. Measurements of the grafts 
were taken by means of a caliper before 
their removal from the animal. The 
tumor graft, including the surrounding 
tissue of the host, was dissected with 
sharp scissors, lifted up with fine forceps, 
and immersed in Zenker’s fixative. This 
experiment was repeated, using the same 
number of animals and the same technic, 
with similar results. The sizes of the 
grafts as well as their macroscopic and 
microscopic characteristics are recorded 
in the appended Protocols. 

OBSERVATIONS 

Macroscopically, implants irradiated 
with 60,000 r (in air) did not appear appreci- 


ably different from those irradiated with 

5.000 r (in air). They were pale — some 
yellowish — and attached to the skin of the 
host. No vascularity could be noted 
within the fragments, although capil- 
laries and blood vessels could be seen in 
the periphery of the inoculation site. The 
tumors were between 2 mm. and 3 mm. in 
diameter, which approximated the initial 
size on implantation. ^ In contrast, the 
control implants appeared translucent and 
vascularized about the fourth day, while 
those examined on subsequent days had 
increased in size. 

Microscopically it was observed that 
after irradiation with either 5,000 r or 

60.000 r the implanted cells had undergone 
extensive degenerative changes. Some of 
the cells became pyknotic, with acidophilic 
cytoplasm. Others, especially in the later 
periods, showed irregularities of nuclear 
form with fragmentation or the occurrence 
of giant nuclei. Cytoplasmic vacuoliza- 
tion was often conspicuous. In the last 
few days of observation, implants irradiated 
with the larger dose contained less tumor 
tissue than those irradiated with the smaller 
dose, but cell counts were not made. 

Necrosis was present in the central por- 
tion of the control implants during the 
first three days, decreased in amount dur- 
ing the resumption of active growth, and 
increased slightly during the last three 
days. Some of the peripheral cells did not 
undergo necrosis, and mitoses were noted 
among them on the third and subsequent 
days, during which increase in size of the 
implant occurred. 

In the implants irradiated with 5,000 r, 
occasional mitoses were observed during 
the first two days. Whether this indicates 
that division started after implantation, 
or whether divisions present during ir- 
radiation were completed after implanta- 
tion, is not determined. This question is 
of interest in view of the discussion in the 
literature concerning the dependence of 

^ A more precise procedure would have been to de 
termine the weights of the implants. This, 
could not be done, because in dissecting the i®P‘ , - 
some of the surrounding normal tissue %vas inciu 
order to avoid injury to the tumor graft. 
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induced resistance on the active growtli of 
tlie implant. 

It has been generally believed tliat tlie 
induetion of resistance to transplanted 
tumors may be attributed eitlier (a) to tlie 
growtli or growth substances of the im- 
planted tissue or {b) to its degenerative 
products. According to tlie observations 
made from tliis study, neitlier groivth of 
tlie implant nor necrosis of its cells can 
alone account for tlie induetion of resist- 
ance. The latter is clear from tlie failure 
of implants irradiated witli 60,000 r to 
induce resistance, although necrosis is ex- 
tensive. The former is suggested by tlie 
experiments of Sugiura (10) and otliers, 
who exeised growing implants of sarcoma 
180 and Flexner-Jobling rat carcinoma and 
found that resistance to subsequent im- 
plants had not been induced. \VIiatever 
induces resistance is operative after a dose 
of 5,000 r (in air) but not after 60,000 r 
(in air). 

SUMMARY 

After irradiation with 5,000 or 60,000 r 
(in air), implants of mouse sarcoma 180 
showed no increase in size during ten 
successive days. Extensive degenerative 
changes were observed in the tumor cells, 
including nuclear pyknosis and fragmen- 
tation and cytoplasmic vacuolization. 
Tumor giant cells with pronounced cyto- 
plasmic changes were often conspicuous. 

Cytologic differences between the cells 
of implants irradiated with 5,000 r and 
with 60,000 r were not detected. During 
the last few days of observation the im- 
plants previously irradiated with 60,000 r 
contained a smaller amount of tumor tissue 
than those irradiated with 5,000 r. 

Evidence that active growth occurred 
in the tumor implants irradiated with 5,000 
r, which had previously been shown to in- 
duce resistance, was not observed. 

PROTOCOLS 

Macroscopic and Microscopic Characteristics of 
Implants During Ten Successive Days, Following 
Irradiation with 5,000 r {in air) 

First Day: .The tumor implant, measuring about 
2X2 mm., slightly attached to the skin and im- 


bedded in a gelatinous mass, was excised. Micro- 
scopic sections consisted of tumor, muscle, and fat. 
Tumor cells were seeu in two sites: in the center of 
a pad of fat and at its periphery. (1) In the center of 
the pad of fat, they appeared as individual cells ac- 
companied by a few leukocytes. These tumor cells 
sliowed no pyknosis. The nuclei had a distinct mem- 
brane and discrete chromatin particles; a few had 
prominent nucleoli. An occasional cell was binu- 
cleated, and an occasional one was in mitosis. In 
some, minute vacuoles appeared in the cytoplasm, 
sometimes limited to one part of the cell. These 
vacuoles were .seen, also, in dividing cells. (2) 
At the periphery of the fat pad a few tumor cells 
were seen, surrounded by leukocytes. The tumor 
cells here showed pyknosis and nuclear details were 
not distinct. The chromatin particles were similar 
and more diffuse. Nucleoli were present, but indis- 
tinctly stained. 

Second Day: The tumor implant, about 2X2 
mm., appeared opaque, imbedded in a gelatinous 
mass attached to the skin. The microscopic picture 
showed a large necrotic mass with tumor cells at 
the periphery. The nuclei were often of irregular 
fonn. The cytoplasm was fairly abundant, some- 
times vacuolated. An occasional mitotic figure was 
observed. In the tumor cells, nuclei tended to stain 
diffusely, with fewer discrete chromatin particles 
than in those of the first day. This was particularly 
noticeable near the central part of the necrotic area, 
where the cells became smaller and more pyknotic, 
and many undenvent disintegration. There was an 
inflammatory reaction in the surrounding tissue, but 
this was not very intense. 

Third Day: ASX 3-mm. tumor implant, pale, 
imbedded in a gelatinous mass, was dissected. The 
microscopic picture showed tumor, muscle, and ad- 
jacent fat tissue. The tumor cells were few and ac- 
companied by edema and inflammatory reaction. 
They showed degenerative changes in the form of ir- 
regular nuclei, with diffuse nuclear staining and in- 
distinct discrete chromatin particles. Vacuolization 
of the cytoplasm was prominent. Mitosis was not 
observed. 

Fourth Day: The implant, approximately 2X2 
mm., appeared opaque, imbedded in a gelatinous, 
non-vascular mass. Microscopic sections showed a 
fragment of tissue containing tumor giant cells, 
inflammatory corpuscles, and necrosis. The tumor 
cells all showed degenerative changes. Most had 
irregular nuclei or several nuclear lobes. The chro- 
matin was finely divided, the nuclei often deeply 
stained. In some cells several small nuclear parti- 
cles were seen. There was also vacuolization of the 
cytoplasm. 

Fifth Day: The tumor implant, about 3X2 
mm., appeared pale, but the gelatinous mass in 
which it was imbedded was vascular. Microscopic 
sections showed necrosis, with a chronic granulo- 
matous inflammation in the surrounding tissue, 
containing large numbers of tumor giant cells. These 
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Fig. 1 (above). Tumor implant of sarcoma 180 
six days after irradiation with 6,000 r (in air) . Note the 
irregular shape of the nuclei of the sarcoma cells, the 
fragmentation of the chromatin substance, and the 
cell with the three-lobed nucleus. Hematoxylin and 
eosin. X90. 

Fig. 2 (below). Tumor implant eight days after 
irradiation with 5,000 r (in air). Note the swelling of 
the sarcoma cells, vacuolization of the cytoplasm, and 
nuclear irregularities. Hematoxylin and eosin. X 185. 

tumor cells had sometimes a single nucleus and 
sometimes many nuclei. The nuclei were deeply 
stained. Only an occasional cell had a vesicular 
nucleus. Nucleoli were relatively prominent. Cy- 
toplasm was abundant and often vacuolated. Mi- 
totic figtues tvere not observed in the tumor cells, but 
were present in the cells of the surrounding granula- 
tion tissue. In the cells with several nuclei, the ap- 
pearance was often one of bleb formation, some of 
the blebs having been separated by constriction. 
Bleb formation of the cytoplasm was also occasion- 
ally seen. 

■ Sixth Day: The implant, about 2X2 mm., was 
pale and attached to the skin. No blood vessels 
could be discovered in the immediate area. Micro- 
scopically there was seen a small mass of tissue, 
mainly granulation tissue, containing a large number 
of tumor cells. In many tumor cells the nucleus was 
vesicular, often irregular in shape; many showed 
chromatin fragmentation, while others had several 


small nuclear lobes. Cytoplasmic vacuolization was 
pronounced. 

Seventh Day; The implant, about 2 X. 2 mm., was 
firmly attached to the skin, opaque and pale. Micro- 
scopically, the mass of tissue was seen to contain 
numerous tumor cells, surrounded by mononuclear 
cells, some of which appeared to be phagocytes. 
Around this was an area of mild granulomatous in- 
flammatory reaction, containing a few fragments of 
hair and foreign-body giant cells. All the cells 
showed degenerative changes of some type. Nuclear 
irregularities, with the formation of lobules or sepa- 
rate small nuclear fragments, were common. Pyk- 
nosis was present in some cells ; others had vesicular 
nuclei, but with chromatin fragmentation. Nucleoli 
were only occasionally distinct. Cytoplasmic vacu- 
olization was a prominent feature, and in many cells 
resulted in “foamy” cytoplasm. No mitoses were 
seen. 

Eighth Day: The tumor implant, 3X2 mm., 
appeared opaque and pale, though it was surrounded 
by some blood capillaries. Microscopically a large 
mass of granulomatous tissue was seen, ■with a 
small amount of necrosis in the center. There were 
numerous tumor cells throughout the mass, showing 
various degenerative changes, including vacuoliza- 
tion of the cells and an occasional structure resem- 
bling an intranuclear inclusion. There were marked 
degenerative changes, as on the seventh day. The 
enlargement and vacuolization of the cytoplasm 
often produced large “foam” cells. Mitotic figures 
were not observed. 

Ninth Day: The implant was pale and opaque, 
about 3X2 mm. The microscopic picture showed a 
mass of granulation tissue, in the center of which 
necrotic tissue appeared infiltrated with leukocytes. 
In the periphery, the cells were mainly of mono- 
nuclear type, although leukocytes were still present. 
In this mass, particularly in the mid-zone, were a 
number of very large tumor cells, some multinuclear, 
which apparently showed degenerative changes in 
the form of vacuolated cytoplasm, shreddy cyto- 
plasm, and changes in nuclear shape. Some of the 
nuclei contained a single distinct rod-like nucleolus. 
Others were vesicular. Mitotic figures were not ob- 
served. An occasional foreign-body giant cell was 
also noted. An inflammatory reaction extended for 
a short distance into the neighboring muscle. 

Teitlh Day: The tumor implant, about 2X2 
mm., was pale and opaque. The microscopic sec- 
tions showed chiefly fibroblasts, mononuclear cells 
of various types, and occasional lymphocytes. 
Among these were a number of isolated large tumor 
cells, sometimes mononuclear, sometimes polymor- 
phonuclear. The nuclei were occasionally hyper- 
chromatic; some were greatly elongated. The cells 
themselves were often elongated, with cytoplasmic 
processes. Marked acidophilia of the cytoptem 
was observed in a few of them. There was a distinct 
tendency for the large tumor cells to become elon- 
gated and to show pyknosis. P3"knosis was also o - 
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sen'cd in several large polygonal tumor cells. There 
were no mitotic figures among the tumor cells. 

Macroscopic ami Microscopic Characteristics of 
Impiaats During Ten Successive Days Following 
Irradiation with 60,000 r (in air) 

First Day: The implant, about 2X2 mm., was 
imbedded in a gelatinous mass. Microscojiic sec- 
tions showed necrotic tissue, with fragmentation of 
nuclei and leukocytic infiltration. There were iso- 
lated large tumor cells showing degenerative changes. 

Second Day: The tumor imidant, about 3X2 
mm., was opaque, pale, and attached to the skin in a 
gelatinous mass. Microscopic sections showed 
necrotic tumor tissue, with dense leukocytic infiltra- 
tion and nuclear fragmentation. At the periphery 
were a few tumor cells with slight pyknosis of the 
nuclei, distinct nucleoli, and moderate cytoplasmic 
vacuolization. 

Third Day: The tumor fragment, ineasuring 
about 3X2 mm., was pale and attached to the skin. 
The microscopic picture showed a small ])iece of fat 
tissue with foci of tumor cells surrounded by iii- 
flammatorj’^ reaction. The tumor cells varied con- 
siderably in size and shape; some of the smaller 
ones were distinguished from fibroblasts with dif- 
ficulty. The larger ones showed nuclear fragmenta- 
tion or had verj^ granular chromatin and loss of 
nucleoli. The cytoplasm of many tumor cells was 
vacuolated. Most of them were mononuclear, but a 
few were polymorphonuclear. 

Fourth Day: The implant, about 3X2 mm., 
was pale and attached to the skin. Some of the 
microscopic sections showed only inflarainatorj' re- 
action, consisting mainly of leukocytes and mono- 
nuclear cells. One of the slides showed, in addition, 
areas of necrosis; near these, and in them, were 
isolated cells which suggested tumor cells. >.They 
were large, irregular in shape, and some of them 
were hj'perchromatic. Mitoses were not present. 

Fifth Day: The implant, about 3X2 mm., ap- 
peared yellowish and opaque and was attached to the 
skin. Blood capillaries were not observed in tlie 
immediate area. The microscopic sections consisted 
of chronic inflammatorj’- tissue, in which were 
several isolated, large, bizarre mononuclear and 
polymorphonuclear tumor cells. In some of the 
tumor cells the nuclear network was distinct, often 
granular. Some nuclei showed diffuse staining, and 
some had nuclear blebs or separate nuclear frag- 
ments. The cytoplasm was markedly vacuolated. 
An occasional giant tumor cell, with several nuclei, 
was seen. No mitotic figures were observed. 

Sixth Day: The tumor implant, 2X2 mm., ap- 
peared pale and was attached to the skin. No blood 
vessels could be seen in the surrounding area. The 
microscopic sections consisted of granulation tissue 
in which degenerating tumor cells were seen. The 
large tumor cells were of irregular shapes, with 
polymorphous nuclei, occasionally with distinct 
nucleoli. In a few, the nucleus was hyperchromatic. 



Fig. 3. Tumor implant six days after irradiation 
with 00,000 r (in air). Note the large irregular sarcoma 
cells, the polymorphous nuclei, and the vacuolated 
cytoplasm. Hematoxylin and cosin stain. X185. 

The cj'toplasm showed small and large vacuoles. 
The surrounding inflammatorr^ reaction consisted of 
a few leukocytes, but mostly small mononuclear 
cells and fibroblasts. This involved some of the 
surroundiTig striated muscle. 

Seventh Day: A pale implant, about 2 X 1.5 mm. 
in size, attached to the skin, was dissected. Micro- 
scopically it consisted of a few very large cells, of 
bizarre form, surrounded by a chronic inflammatorj’’ 
reaction. The nuclei of these cells were larger, and 
tlie chromatin particles coarser, than in the normal 
tumor cells; some of the nuclei were polymorphic. 
Nucleoli were present, but onlj' occasionallj’ prom- 
inent. Other changes included pyknotic or granular 
nuclei, loss of nucleoli, and vacuolated cjdoplasm. 

Eighth Day: In size and macroscopic appearance 
the implant was similar to those previouslj’^ de- 
scribed. Microscopic sections showed a minute 
nodule in which a few verj’- large, bizarre tumor cells 
were seen. With these cells was a fibroblastic reac- 
tion forming a small granuloma, in the center of 
which a few foreign bodies were seen. The tumor 
cells showed nuclear granularity, with loss of nucleoli 
in some, and enlargement with irregular shape in 
others. In a few there was complete nuclear disin- 
tegration. Cytoplasmic vacuolization was pro- 
nounced. 

Ninth and Tenth Days: The macroscopic and mi- 
croscopic appearances of the implants on the nintli 
and tenth day following implantation were similar 
to those previously described. All tumor cells 
showed pyknosis or poorly stained nuclei, vacuo- 
lated and distintegrated cytoplasm. No mitotic 
figures were noted. 

Macroscopic and Microscopic Characteristics of 
Unirradiated Control Implants During Ten 
Successive Days 

First Day: The implant, about 2X2 mm., was 
imbedded in an opaque, gelatinous mass. In the 
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Fig. 4. Section of a tumor produced by a control 
non-irradiated implant. Note the numerous mitotic 
figxires and the abunpance of actively growing cells, 
in contrast to the previous figures. Hematoxylin and 
eosin stain. X 185. 

serial sections, the tumor cells showed varjdng de- 
grees of nuclear h 3 'perchromatism, the most marked 
changes resulting in small, densely stained nuclei. 
There was a progressive loss of the nucleoli as these 
changes became more marked. The cytoplasm was 
often vacuolated, and in some instances contained 
fragments of eosinophilic material. In cells with the 
greatest nuclear changes, the cytoplasm had become 
homogeneous and deepty eosinophilic. In addition, 
some cells showed karyolytic changes resulting in 
faintly stained “ghost-like” remnants. No mitoses 
were obsen'ed. 

Second Day: The implant was attached to the 
skin, surrounded b)' an opaque, gelatinous mass, 
in which a few blood capillaries could be seen. Mi- 
croscopically, there could be noted a necrotic portion 
of the tumor implant, inflammator 3 ' corpuscles, 
granulation tissue, and a few tumor cells at the pe- 
riphery. The morphologic appearance of the tumor 
cells was similar to that on the first dajn 

T/iird Day: The implant, about 3X3 mm., was 
attached to the skin and surrounded by a gelati- 
nous, vascular mass. In the central area the cells 
were completely necrotic. The outer zone of tumor 
tissue contained well preserved cells; manj- were 
elongated, with long cytoplasmic processes. Except 
for this difference in shape, there was considerable 
uniformity in their appearance. The nuclei were 
vesicular, with distinct nuclear membranes. Chro- 
matin particles were, in general, small and were often 
more prominent in the peripheral areas than in the 
center of the nucleus. There was usually one promi- 
nent nucleolus, which was round or elongated. 
There were approximately two mitoses per high- 
power field in the center zone of the implant. Giant 
cells were present, but not conspicuous. 

Fourth Day: The implant, about 3X3 mm., ap- 
peared transparent, surrounded and penetrated by 
blood capillaries. Microscopically there could be 


seen a mass of tumor tissue with a large central ne- 
crotic area. The tumor cells showed a number of 
mitotic figures, as well as multinucleated giant cells, 
The tumor cells infiltrated the surrounding fat in a 
rather diffuse manner. There was a moderate 
amount of edema. 

Fifth Day: The implant, about 4X3 mm., was 
transparent and vascular. Serial sections showed 
tumor tissue with a necrotic area in the center, h 
number of fibroblasts were seen around the tumor. 

Sixth Day: The implant, about 4X4 nun., ap- 
peared transparent and vascular. The microscopic 
sections showed chiefly well preserved tmnor cells. 
Mitotic figures were present. There was a moderate 
infiltration of leukocytes and lymphocj'-tes w'ithin 
the tumor. In the center was a small area of necro- 
sis. 

Seventh Day: The tumor, about 8X6 mm., ap- 
peared vascular. It was attached to the skin but 
was easy to remove. Microscopically there could 
be seen a mass of tumor tissue with a necrotic center. 
At the edge of the necrosis there were numerous 
fibroblasts. The tumor cells occasionally had giant 
forms. Mitotic figures were present. 

Eighth Day: The size of the tumor was 9X6X5 
mm. ; it was vascular, encapsulated, and easy to re- 
move from the skin. The microscopic picture 
showed a compact mass of tumor cells, varying 
slightly in size and appearance. Most of the cells 
were somewhat irregular in shape and were slightly 
separated, with cytoplasmic processes. The nuclei 
were raoderatety clear, with distinct nuclear rneni- 
branes and a number of small chromatin particles. 
The nucleoli were sometimes, but not always, fairly 
distinct. Mitotic figures were numerous. The cyto- 
plasm was slightly stained with eosin; staining was 
in some instances more distinct near the nucleus 
than at the periphery^. In a few areas there was focal 
necrosis, in which the tissue had undergone degenera- 
tion, and numerous small irregular nuclear fragments 
were seen. The cells at the periphery of the necrotic 
area showed degenerative changes in the form of 
pyknosis of the nucleus and increased acidophilia of 
the cytoplasm. Occasional vacuoles in the cyto- 
plasm were seen in these areas, and small round acido- 
philic globules were present in some of the vacuoles. 
The tumor infiltrated the surrounding fat tissue. 

A%ifh and Tenth Days: The tumors at the ninth 
and tenth days after implantation into the animals 
varied between 0.9 and 1.0 cm. in diameter. The 
microscopic pictures were similar to that on the 
eighth day. 

The four photomicrographs which are included 
in this paper serve as tj^pical examples to illustrate 
the cellular appearance of the implants irradiated 
with 5,000 r (in air), 60,000 r (in air), and the unir- 
radiated controls. 

My grateful appreciation is herewith expressed to 
Dr. G. L. Rohdenburg, Director of Laboratories 
Lenox Hill Hospital, New York, formerly associated 
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Columbia University, for the interpretation of the 
histological sections and for valuable criticism and 
advice. I am also indebted to the Radiation Ther- 
apy Department, Bellevue Hospital, for kind co- 
operation and to Dr. Hugo Brack for helpful labora- 
tory assistance. 

444 East 52d St. 
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X-Ray Growth Zone Studies in the Rat Tail for the 

Appraisal of Chondrotropic Effects’ 

I. GERSHON-COHEN, M.D., D.Sc. (Med.), and HARRY SHAY, M.D. 


I NDICES OF growth commonly are deter- 
mined by the size and weight of the 
experimental animal without reference 
to the specific components contributed by 
the separate organs or tissues of the body. 
Growth hormones in the past have been 
appraised by their effect on body weight, 
whereas better standardization might have 
been obtained by the use of tables based 
on observations of the “growth mecha- 
nism” of bones. The effect of hypophysec- 
tomy, causing cessation of cartilage plate 
proliferation, had been recognized, but not 
until it was re-emphasized by such ob- 
servers as Freud, Levie, and Kroon (9), 
was it made clear that the terms “growth 
hormone” and “chondrotropic hormone” 
should be used synonymously. 

The histologic study of chondrotropic 
effects in bone growth zones can be a long 
or a tedious procedure, while the x-ray ex- 
amination of growth acceleration or ar- 
rest, without sacrifice of the growing parts 
to histologic study, can be accomplished 
rapidly. If both methods were to be 
combined, as Guerrant and Dutcher (10) 
actually have done in their “line test” 
examinations of rat tails, perhaps the op- 
timum amount of information could be 
obtained. Levie (12) used the roentgen 
examination of the rat’s tail for studying 
bone growth, but his standards and growth 
tables leave much to be desired. By a 
thorough reinvestigation of this method, 
it was our hope that a more reliable x-ray 
index of normal bone growth could be es- 
tablished as a reference for the assay of 
growth hormones or for the appraisal of 
abnormal bone growth due to any cause. 

METHOD 

Accurate measurements of tail length 
were made directly from the x-ray film; 


this was possible because the rats were 
placed in the supine position with the tail 
next to the film to prevent distortion. To 
get the best detail, the exposure time was 
reduced to 1/20 of a second, and fine- 
grain screens, a small cone, and a film- 
target distance of 48 inches were used. 
Some exposures were made without screens, 
but these films were not found superior 
enough in detail to make up for the ad- 
vantage of better contrast offered by the 
use of screens. Of prime importance in the 
demonstration of all the growth zone de- 
tails are films which have the proper den- 
sity of exposure. 

The reproductions in this paper, particu- 
larly Figure 3 show the characteristics of 
both properly and improperly exposed 
films. Errors of overexposure, if not too 
great, can be compensated by variations 
in the intensity of light in the viewing 
apparatus, whereas even slight degrees oi 
underexposure result in films which fail to 
reveal the finer details in structure and 
outline of both bone and cartilage plates. 

In counting the number of tail segments, 
the first proximal segment was designated 
as that one just distal to a fine drawn 
through the lowermost margins of the 
ischii. The sacro-caudal segments in this 
area often appear shghtly distorted be- 
cause of the hyperextension which occurs 
at this level of the spine when the rat is 
held supine against the film. This some- 
times not only makes selection of the first 
tail segment difficult, but also interferes 
with good visualization of the structural 
details. Some distortion of this area in 
the lateral view also is unavoidable, be- 
cause the spine in the tail is not in the same 
plane with the dorso-lumbar spine when 
the animal is placed in this position. The 
use of light ether anesthesia, as practised 


1 From the Medical Research Laboratory of the Samuel S. Fels Fund, Philadelphia, Penna. Accepted for pub- 
lication in November 1944. 
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by Levie (12), was not found necessary, 
because of our use of a short exposure 
time. 

More than 1,200 rats were examined for 
this investigation. By the kind permission 
of tlie Wistar Institute, their entire colony 



i . . ' !•' 


Fig. 1. Rat tail growth during first 5 
days altar birth. Daily length incre- 
ments average 3.0 mm., but var>’ from 
1.5 to 4.5 mm., depending on the size of 
the animal at birth and on the modi- 
fications in growth rate due to hercdi- 
tary, dietary, and seasonal factors. 

was studied. Tliis afforded us data on dif- 
ferent litters of various ages. Similar 
Wistar stock rats in our own laboratorj^ 
were studied daily from birth until two 
years of age, in order to round out the 
sources of our data. 

RESULTS 

Day of Birth: The tails average 1.5 to 
2.0 cm. in length, and the number of cal- 
cified tail segments varies from 7 to 9. 
The 2 proximal segments each have two 
unfused primary centers of ossification. 
The cephalic bodies are quadrilateral and 
become progressively flatter distally until 
the terminal 2 or 3 resemble thin trans- 
verse lines. 

Second Day: There are 10 or 12 cal- 
cified segments, and the length of the tail 
varies from 1.8 to 2.3 cm. 

Third Day: The number of calcified 
segments varies from 14 to 16, and the 
tail length from 2.0 to 2.7 cm. Thin 
transverse lines often are seen through 
the middle of the proximal 3 bodies, which 
also have transverse processes. 

Fourth Day: The number of calcified 
segments totals 15 to 17, and the tail 
length varies from 2.5 to 3.1 cm. A thin 
transverse line may be seen in the proxi- 


mal 4 or 5 bodies. The primary centers of 
ossification of the proximal 2 segments are 
fused. 

Fifth Day: There are 17 to 19 calcified 
segments in the tail, which varies from 2.7 
to 3.3 cm. in length. Mid-transverse body 



Fig. 2. Rat tail growth between the 
Gth and 15th day. 

lines may be seen in the proximal 5 or 6 
segments. 

Sixth Day: The tail ranges from 2.9 to 
3.6 cm. in length and contains IS to 20 
calcified segments. A mid-transverse line 
or a central minute calcified nucleus ap- 
pears in each of the proximal 6 to 10 bodies. 

Seventh Day: The tail is comprised of 
20 to 22 calcified segments and varies from 
3.3 to 4.0 cm. in length. Mid- transverse 
lines or central nuclei are visible in the 
cephalic 8 bodies. 

Eighth Day: Twenty-one to 23 calcified 
segments are visible, and the length of the 
tail ranges from 3.7 to 4.2 cm. A calcified 
central nucleus or a mid-transverse line is 
discernible in the proximal 8 or 9 bodies. 

Ninth Day: The length of the tail varies 




Fig, 3. Rat tail gro-wth between the 16th and 25th day. Be- 
tween the 16th and 20th day, secondary centers of epiphyseal 
ossification have appeared at either end of the proximal 8 to 12 
bodies and appear on one additional succeeding distal segment 
almost daily thereafter. Between the 21st and 25th day, dupli- 
cated secondary centers are clearly visible on the bodies of the 
proximal half of the tail; and the more proximal of these duplex 
centers tend to fuse with each other. The cartilage plates are 
thickest during this period. 









Vol. -15 


X-Ray Growth Zone Studies in the Rat Tail 


59 


from 4.2 to 4.6 cm. mid 22 calcified seg- 
ments may be visible. 

Tcuth Day: Twenty-three calcified bod- 
ies may be seen, and the tail is 4.4 to 4.9 
cm. in length. A mid-vertical instead of a 
mid-transverse line or a central nucleus 
may be seen in the proximal S bodies. 

Eleventh Day: The tail length varies 
from 4.6 to 5.0 cm., but it is comprised of not 
more than 23 calcified segments. 

Twelfth Day: Twenty-four calcified seg- 
ments are present, and some semblance of 
a cancellous structure is visible in the 
proximal S to 10 bodies. The tail length 
varies from 4.9 to 5.3 cm. 

Thirteenth Day: The tail length ranges 
from 5.1 to 5.7 cm., and the number of 
calcified segments varies from 23 to 25. 

Fourteenth Day: Calcified segments 
number 25, and a central nucleus or can- 
cellous lines can be visualized in the proxi- 
mal 18 segments. The tail varies from 5.3 
to 6.1 cm. in length. 

Fifteenth Day: The tail ranges from 5.4 
to 6.5 cm. in length and is comprised of 24 
to 26 segments. In about 10 per cent, 
faint calcification of secondary centers of 
epiphyseal ossification appear at eitlier end 
of the proximal 2 or 3 bodies. Each of 
these centers is comprised of two separate 
nuclei as seen in the anteroposterior view. 
Longitudinal caneellous lines are visible 
in the bodies of the proximal 12 to 14 seg- 
ments, and central nuclei in the succeeding 
4 to 6 bodies. 

Sixteenth Day: The tail length varies 
from 5.5 to 6.7 cm., and the number of 
calcified bodies from 25 to 27. In about 
15 per cent of rats, secondary centers of 
epiphyseal ossification are visible at either 
end of the proximal 3 or 4 bodies, each 
comprised of two separate nticlei. 

Seventee7ith Day: The tail measures 5.6 
to 7.2 cm. in length, the number of calcified 
segments totals 25 to 27, and duplicated 
secondary centers of epiphyseal ossification 
are present in the proximal 5 segments in 
about 50 per cent of the rats. Two apoph- 
yseal centers are visible near the distal 
ventral corners of each of the proximal 3 
bodies, best seen in oblique or lateral views. 


Cancellous architecture may be seen in the 
proximal 12 to 20 bodies. 

Eighteenth Day: The number of calcified 
bodies in the tail is 25 to 27, and secondary 
centers of epiphyseal ossification are seen 
in the proximal 5 to 7 segments. These 
centers are usually duplicated, although 
those of the proximal 2 bodies may be 
fused with each other to form a single thin 
plate. Distal ventral apophyses are pres- 
ent in the cephalic 3 segments, and the 
tail length ranges from 5.7 to 7.5 cm. 

Nineteenth Day: The tail measures 5.9 
to 7.8 cm. in length and there are 25 to 27 
calcified segments. Duplex centers of 
epiphyseal ossification are present at either 
end of the proximal 8 to 12 bodies. The 
more proximal of these tend to form a single 
plate by fusion with each other. Cancel- 
lous structure is more definite in the proxi- 
mal bodies, and this is better seen usually 
in the lateral view. 

Twentieth Day: The length of the tail 
averages 6.0 to ^3 cm., and the number of 
bodies with secondary centers of epiphyseal 
ossification is from 10 to 12. The proxi- 
mal bodies are taking on a more adult 
form and the vertical and transverse body 
lines are often duplicated, indicating the 
beginning of adult cancellous architecture. 

Twenty-first Day: The tail is comprised 
of its maximum number of calcified seg- 
ments, 26 to 28. Secondary centers of 
epiphyseal ossification are visible in the 
proximal 10 to 14 bodies and the distal 
5 to 7 are duplicated. The bodies now 
tend to lose their straight contours and to 
become slightly biconcave along their 
longitudinal margins. The tail length 
ranges from 6.1 to 8.5 cm. 

Twenty-second Day: The length of the 
tail varies from 6.3 to 8.9 cm. and the num- 
ber of bodies with secondary centers of 
epiphyseal ossification from 12 to 16. The 
tail otherwise has the same characteristics 
as on the 21st day. 

Twenty-third Day: The tail has now 
lengthened to 6.6 to 9.3 cm., and 13 to 
17 proximal bodies bear secondary centers 
of epiphyseal ossification. 

Twenty-fourth Day: The tail measures 
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Fig. 4. Rat tail ^owth between the 26th and 30th day. Fusion has occurred in all the 
duplex centers of epiphyseal ossification except those on the distal 2 or 3 bodies, where they 
have but recently appeared. 


7.1 to 9,7 cm. in length, and 14 to 18 proxi- 
mal bodies bear secondary centers of epiph- 
yseal ossification. 

Tiveuty-fijlh Day: The appearance of 
the tail is similar to that of the 24th day, 
but its length has increased to 7.3 to 9.8 
cm. The cortex of the proximal bodies 
begins to get thicker. 

TiveJity-sixth Day: The number of bod- 
ies with secondary centers of epiphyseal 
ossification has increased to 16 to 20, and 
the centers in more than half of the proxi- 
mal segments have fused with each other 
to form single thin plates. 

Twenty-seventh Day: The tail is 7.9 to 
10.5 cm. in length; otherwise it resembles 
the tail of the 26th day. 


Twenty-eighth Day: The number of 
bodies with secondary centers, of epiphys- 
eal ossification is 17 to 21, and the tail 
length is 8.2 to 11.0 cm. 

Twenty-ninth Day: There are 19 to 23 
bodies with secondary centers of epiphys- 
eal ossification, and the tail ranges from 
8.0 to 11.5 cm. in length. The bodies have 
an adult configuration, and in those of the 
proximal half of the tail distinct cancellous 
structure may be seen. 

Thirtieth Day: The tail measures 9-0 
to 12.0 cm. in length; otherwise, it has a 
similar appearance to the tail of the 29th 
day. 

Thirty-second Day: The tail measures 
9.5 to 12.4 cm. in length, and there is dis- 
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Fig. 5. Rat tail growth between the’Slst and 35th day. 


tinct cancellous structure in the more prox- 
imal bodies. 

Thirty-fifth Day: The tail length varies 
from 9.7 to 13.5 cm., and the number of 
bodies with secondary centers of epiphys- 
eal ossification ranges from 21 to 23. Only 
the secondary centers of the distal 3 or 4 
bodies remain duplicated. The margins 
of the bodies appear more concave in the 
lateral view than in the anteroposterior 
view; and in the lateral view, the ventral 
margin of each body is more concave than 
the dorsal margin. 

Fortieth Day: The tail is 10.7 to 14.7 
cm. in length, and the nurnber of bodies 


with secondary centers of epiphyseal ossi- 
fication varies from 22 to 24. The epiphys- 
eal cartilage plates of the proximal 5 to 
10 bodies now have reached almost their 
ultimate degree of thinness, suggesting 
that the initial stage of retarded growth 
and lapsing has begun. 

Forty-fifth Day: The length of the tail 
is 13.4 to 15.9 cm., and all bodies but the 
last 2 have secondary centers of epiphyseal 
ossification. On the tips of the transverse 
processes of the proximal 2 or 3 bodies are 
visible new secondary centers of epiphyseal 
ossification. Distal ventral apophyses' are 
visible in the proximal 8 to 14 segments. 
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Fig. 6. Rat tail growth between the 36th and 40th day. 


having made their first appearance during 
the preceding one to three days. New 
centers are also visible at the tips of the 
spinous processes of the proximal 4 to 10 
bodies. 

Fiftieth Day: All but the distal 1 or 2 
bodies reveal secondary centers of epiphys- 
eal ossification; distal ventral apophyses 
are present in the proximal 10 to 16 inter- 
spaces; and on the proximal 10 to 14 
spinous processes and on the transverse 
processes of 8 proximal bodies, secondar}^ 
centers of epiphyseal ossification are to 
be seen. 


Sixtieth Day: There are secondary cen- 
ters of epiphyseal ossification on all bodies 
except the distal 1 or 2 segments, on the 
proximal 10 to 14 spinous processes, and 
on the proximal 6 to 11 transverse proces- 
ses. The tail length ranges from 15.8 to 
17.5 cm. Lapsing seems to have occurred 
in the epiphyses of the proximal 8 to 10 
segments, in which the cartilage plates 
have reached a degree of thinness charac- 
teristic of final growth retardation. 

Seventieth Day: There are secondary 
centers of epiphyseal ossification on the 
proximal 26 to 28 bodies. Pairs of distal 
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ventral apophyses number 18 to 20 ; there 
are centers at the tips of the transverse 
processes on 18 to 20 segments and at the 
tips of the spinous processes of the proxi- 
mal 16 to 17 segments. The length of the 
tail varies from 16.5 to 18.5 cm. 

Eightieth Day: Secondary centers of 
epiphyseal ossification are visible at the 
ends of all the bodies except the last 1 or 2, 
at the tips of the transverse processes of 
the first 10 or 12, of the spinous processes 
of the first 16 or 17, and in the distal ven- 
tral apophyses of the proximal 19 or 20 
segments. The tail measures 16.5 to 19.2 
cm. Lapsing of the main secondary cen- 
ters of epiphyseal ossification seems to have 
occurred in the proximal 10 to 16 segments. 

Nmtieth Day: The appearances are 
practically the same as on the 80th day. 

One Hundredth Day: There are pairs of 
distal ventral apophyses of 22 to 24 proxi- 
mal bodies. The tail length varies from-J? 
17.5 to 19.5 cm. Lapsing of the main ' 
secondary centers of epiphyseal ossifica- 
tion of aU but the distal 5 to 8 segments- 
seems to be present. 

From the 100th day to the end of the 
second year, there are no changes in the 
number of secondary centers of epiphyseal 
ossification or in the length of the tail. 
No actual bony fusion of the epiphyses 
•with the bodies is observed, but the cen- 
ters seem to become more compact and 
organized. The cartilage plate between the 
epiphysis and diaphysis becomes only 
slightly if at all thinner, except in the ter- 
minal 2 to 6 segments, where the cartilage 
plates remain thicker than those of the 
more proximal segments, and final lapsing 
does not seem to occur in them until well 
along into the second year. 

DISCUSSION 

The tail measmes 1.5 to 2.0 cm. at 
birth, and during the first three weeks the 
length increases approximately 2 to 4 mm. 
daily. In the following weeks, the daily 
increment in length tends to become less, 
averaging 1.5 to 3.0 mm. The full length 
of the tail is reached about the 100th day 
and varies from 17.5 to 19.5 cm. 


The first secondary centers of epiphyseal 
ossification at either end of the bodies of 
the proximal 4 or 5 segments appear on or 
about the 15th day after birth. Each suc- 
cessive day is marked by the appearance 
of additional centers on one or two suc- 
ceeding distal segments until, on the 45t}i i 
day, they appear on all but the terminal I 
one or two segments. The size and shape j 
of these centers change -with the growth | 
of the animal. At their first appearance, j 
each center is usually comprised of two i 
isolated nuclei as seen in the anteropos- j 
terior view. In the lateral view, these j 
duplicated nuclei are not visible because 
' they are separated by a cleft in the sagittal 
plane. There may be some irregularity of 
the nuclear margins in the lateral wew, 
but this is due to lack of uniform calcifi- 
cation. These isolated nuclei of the epiph- 
ysis are almost circular when first seen 
in the anteroposterior view, but with each 
successive day, they tend to flatten as they 
extend and approach each other toward 
the mid-fine. On the 7th to the 10th day 
after their first appearance, they fuse jvith 
each other to form a thin disk, slightly 
convex on the articular side and more or 
less irregular along the margin bordering 
the epiphyseal cartilage. For a few days 
prior to complete fusion, when only a thin i 
bridge of calcification unites the nuclei, 
these epiphyseal plates have a dumb-bell 
shape. During the folio-wing days, the 
mid-fine defect fills in until the thickness 
of the epiphyseal disk is almost uniform. 
After the 25th day, in the anteroposterior 
view, there appear V-shaped epiphyseal j 
tenons which fit into diaphyseal mortises 
near the edges of the epiphyseal plates. 
In the lateral view, a similar pair of tenon- 
mortise contours may be seen, but not so 
close to the edges as in the anteroposterior 
view. About the 80th day, the bony sur- j 
faces bounding the cartilage plates begm , 
to get smoother, and on about the 100th , 
day they are quite smooth. 

During the succeeding days and we^'S> - 
there is no appreciable change in the thich- , 
ness of the cartilage plates themselves ex- 
cept in the terminal 2 to 6 segments, 
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Fig. 8. Rat tail growth from the 125th to the 720th day. There has been lapsed retardation of bone growth 
during this period, the cartilage plates remaining visible, but thin and discontinuous. 

under magnification with a reading hand these segments that the bounding zones of 
lens,® one can make out thin, compact osteosclerosis may be seen. In the adult 
osteosclerotic bounding zones on either rat tail, there is slight kyphotic inclination 
side of these plates. These parallel scle- of the articular surfaces of each body, 
rotic zones bounding the cartilage plate can which accounts in part for failure to obtain 
be seen only in those segments where the tangential views of all zones in a single 
central ray of the roentgen beam traverses film. 

the zones tangentially. Since the central At the tips of the spinous processes, 
ray is aimed at the mid-tail, it is only in secondary centers of epiphyseal ossifica- 
= Between 10 and 100 diopters. tion first appear in the proximal 10 to 12 
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Fig. 9. A. Active bone growth. B. Lapsed bone 
growth. After Nunnemacher. 


segments on or about the 45th day after 
birth. On the 50th day, they have in- 
creased in number to include the proximal 
13 to 18 segments, where they remain vis- 
ible during the remainder of the first two 
years of life. 

Pairs of detached apophyses resembling 
sesamoids appear near the distal ventral 
articular margins of the first 12 to 15 
bodies on or about the 45th day after 
birth and, gradually, on more distal 
bodies, so that by the 70th day they are 
apt to be seen on the proximal 18 to 22, 
where they remain visible permanently. 

At the tips of the transverse processes, 
secondary nuclei first appear on 2 or 3 
proximal divisions on the 46th day; they 
are visible on the proximal 10 to 12 seg- 
ments on the 50th day. Around the 250th 
day, only 7 or 8 may be visible, but even 
at the end of the first year, 5 to 7 can usu- 
ally be seen. These nuclei possibly are 
nothing more than extensions lateralward 
of the proximal epiphyseal plates, but the 
connecting bridges are not always visible, 
thus giving these centers their detached 
appearance. 

Levie (12) found that the body weight, 
body length, and tail length did not run 
parallel as growth indices. No attempt 
was made in our studies to check these 


conclusions, but we did find that there is 
considerable normal variation in tail 
length, probably influenced by such factors 
as the number of rats in a fitter and heredi- 
tary, dietary, and seasonal differences. 
For these reasons, it would seem highly de- 
sirable that these factors be reckoned with 
when undertaking studies of the chondro- 
tropic effects of any test substance. 

Strong (19) and Dawson (3) have shown 
that cartilage plates fall into two pro- 
nounced groups; (1) those which become 
inactive and disappear by the 150th to 
180th day, allowing the epiphysis to unite 
with the shaft; (2) those which become 
inactive and remain in a lapsed condition 
until senility. A corresponding state of 
lapsed cartilage plate activity without ac- 
tual bony fusion does not occur normally 
in man except in the lambdoidal and sag- 
ittal sutures of the skuU (20). 

Dodds (4) found that cartilage plates 
reveal no visible differentiation at birth 
but, by the 7th day, the cartilage cells be- 
come oriented into typical row formation 
between the diaphysis and epiphysis. By 
the 14th to the 18th day, the diaphyses 
and epiphyses are well formed. The car- 
tilage plate then has five zones. Zone I is 
the layer in the epiphysis just distal to the 
cartilage plate, where, scattered in the ma- 
trix, are reserve cells which divide and 
give rise to the “mother row cells” in a 
comparatively thin zone. Zone II, next 
in fine toward the diaphysis, reveals gener- 
ally the thickest cell multiplication. Here 
the “mother row cells” undergo two divi- 
sions, with short rows of four cells each. 
These short rows fie end to end to form the 
long columns characteristic of the cartilage 
plate. The cells in this zone are normally 
flat, so that the plane of mitotic division is | 
parallel with the rows. The lengthening | 
of bone is caused by these divisions. PrO' | 
ceeding proximally, in Zone III, the former ; 
flat cells become cuboidal. In Zone IV, the j 
cartilage cells become fully developed and 
then are destroyed by the invading capi|' 
laries from the diaphyseal marrow. Calcn . 
fication also occturs in the matrix between , 
the cell rows. In Zone V, enchondral bone 
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is laid down as cartilage removal progres- 
ses, forming projecting trabeculae. Tliese 
five zones can be delimited clearly (13). 

In tlie stage of lapsed union, trabeculae 
on the diaphyseal side of the cartilage 
plate are absent and there are, instead, 
smooth layers of lamellate bone on both 
sides of the cartilage plate which are quite 
thin. In this same phase of lapsed activ- 
ity, tlie cartilage rows become short and 
sparse, ndtli large patches of dense fibrillar 
matrix between them. Silberberg and 
Silberberg (16) noted that the cartilage 
plate gets progressively narrower in the 
upper tibia from about the 55th day. They 
found that by the end of four or five months 
it was only half its original width, and that, 
by tlie eighth or ninth month, only a thin 
sclerotic line of euhyaline cartilage could 
be seen delimited toward both the epiphy- 
sis and diaphysis by a layer of bony tissue. 
Even in the third year of life, they found 
rudimentary cartilage and calcium deposits 
in the epiphyseal plate, which was by that 
time transformed into a thin, sometimes 
discontinuous, transverse plate containing 
scanty remnants of cartilage. Thus, no 
evidence of actual bony epiphysio-diaphys- 
eal union was found to have occurred. 
It was also found in the mouse that active 
growth proceeded for about 120 days, 
when proliferative activity ceased and 
retrogressive processes set in, character- 
ized by atrophy, degeneration, and calci- 
fication of the epiphyseal cartilage. 

Silberberg and Silberberg quote similar 
observations by Dawson in the rat and 
they make the pertinent observation that 
at no time did they note vascular perfora- 
tions of the epiphyseal cartilage, as in man 
or dog, where at the initiation of ossifica- 
tion in the epiphysis, osteogenic invasions 
from the diaphysis are readily observed. 
In old rats, Dawson (2) found that the 
final obliteration of the cartilage, when it 
does occur, appears to be the result of 
transformation of the residual cartilage 
by metaplasia rather than by destruction, 
succeeded by bony substitution. In man, 
Dawson further pointed out, growth in 
the length of a bone, due to the activity 


of the epiphyseal cartilage plate, may 
cease long before the cartilage plate itself 
is obliterated and, for some reason not 
clearly understood, the final differentiation 
of this zone is delayed. In the rat, in those 
areas, as the olecranon, femoral head, dis- 
tal femur, proximal tibia, distal radius, 
humeral head, scapula, pelvic margins, 
and tail, where the cartilage of conjuga- 
tion persists throughout life, Dawson 
found it impossible, due to the extreme 
variability of the histologic pattern, to 
determine any definite age at which it 
could be said with certainty that growth 
had ceased and union or differentiation 
had become retarded. 

Levie (12), on the otlier hand, claimed 
that in the rat, the proximal 12 secondary 
centers of epiphyseal ossification in the 
tail fused on the 55th day and that from 
the 70th to the 119th day progressive fu- 
sion of the distal segments occurred. Our 
findings substantiate these obsen'^ations. 
It was evident to us that lapsing of the 
tail epiphyses begins in the proximal seg- 
ments about the 45th day and progres- 
sively involves more segments daily there- 
after until the 100th day, when lapsing of 
all but the last 2 or 3 segments has oc- 
curred. Much of each, cartilage plate be- 
tween the diaphysis and epiphysis can be 
seen in the roentgenograms for the re- 
mainder of the rat’s life, even though these 
plates may be thin, discontinuous, and of 
varying densities. 

Faulty sectioning and staining may lead 
to unwarranted conclusions about the per- 
sistence and disappearance of the cartilage 
plate. Silberberg and Silberberg (16) 
pointed this out in the mouse, in which the 
first stage of epiphyseal proliferation is 
followed after 120 days by the second 
stage, characterized by atrophy, degenera- 
tion, and calcification of the epiphyseal 
cartilage; the locahzed degenerated areas 
in the epiphyseal zone, originating by 
coalescence of several degenerated car- 
tilage cell rows, are then the areas which 
may lead to trouble in diagnosis. The 
Silberbergs pointed out that Schmorl (15) 
called these areas “Ossifikationsliicken,” 
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assuming that no calcification could' take 
place in them; that Erdheim (5) considered 
these areas foci of calcification to brace 
the excessive amount of soft cartilage 
formed in acromegaly, and that Bohmig 
(1) defined them as sites of degenera- 
tion which later underwent ossification 
as a result of a disturbance in growth. 
The Silberbergs considered all these 
changes normal, as part of the process of 
epiphyseal lapsing, so that it seems war- 
ranted to say that the sine qua non in the 
appraisal of chondrotropic effects is a 
thorough knowledge of these normal but 
variable microscopic appearances. 

Other important observations made by 
the Silberbergs in the mouse which are 
applicable to the rat, as shown by Ham- 
mett (11), Spark and Dawson (17), are 
that the female reveals the epiphyseal 
proliferative process of the first stage of 
cartilage growth two or three weeks in 
advance of the male, and that the male is 
earlier than the female in revealing the 
characteristic changes of the third stage 
of lapsing. They also pointed out a 
strain difference in the time schedule of the 
stages of proliferation and lapsing of the 
growth centers, and they were inclined to 
attach significance to these findings in so 
far as signs of more rapid aging of the 
growth centers occurred in mice strains 
■with a natural high incidence of mammary 
cancer, possibly due to excessive estrogens. 
These fine histologic variations probably 
cannot be demonstrated in roentgenograms 
and these important limitations of roent- 
genography must be considered in planning 
methods for studying chondrotropic ef- 
fects. On the other hand, Dawson (2) 
found an inconstant variation of retarda- 
tion of bony epiphyseal fusion in many 
individual rats, so that it is obvious, in 
studying chondrotropic effects, that large 
numbers of animals must be observed; 
this could be accomplished more readily 
by roentgen than by histologic methods. 

For the bioassay of pituitary growth 
hormones, Evans, Simpson, Marx, and 
Kibrick (7) used 26-day-old female rats, 
which they injected with the hormone of 


unknown potency for four days beginning 
on the 12th day after hypophysectomy. 
By a rapid staining method, they could 
measure the thickness of the proliferating 
cartilage plate under a microscope with a 
calibrated micrometer eye-piece. By com- 
paring with controls, they worked out 
criteria for bioassay of the pituitary^ hor- 
mones. It would be interesting to com- 
pare their method with roentgen proce- 
dures such as are suggested in this report, 
employing a fixed scale of magnification 
with a low diopter lens. 


SUMMARY 

1. X-ray growth zone studies were 
made of a large number of tails of Wistar 
rats from birth until two years of age. 

2. A description is given of the daily 
variations of the bodies and secondary cen- 
ters of epiphyseal ossification as seen in the 
roentgenograms. 

3. The histologic pictures of the growth 
zones in normal rats and mice are reviewed 
and compared with the roentgen charac- 
teristics. 

4. A growth calendar is suggested, 

which could be used to study chondrotropic 

effects. 

255 S. 17th St. 

Philadelphia 3, Penna. 
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Depth and Exit Doses for Various Phantom Thicknesses' 


M. C. REINHARD, M.A., and H. L. GOLTZ, B.S. 
Buffalo, N. y. 


W HEN APPLYING depth dose values for stronxand Reinhard (1), who stated that 
treatment purposes, the thickness when the thickness of the patient was less 
of the phantom used in determining the than that of the phantom used to establish 
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Fig. 1. Depth dose curves for various phantom thicknesses for one quality and one field size only. 

dose at depth is frequently ignored. That the depth dose values, the dose at the point 
this factor influences the dose at depth to a of radiation exit was 25 per cent less than 
significant degree has been shown by Sten- the chart values, and that the dose insi e 

1 From the State Institute for the Study of Malignant Diseases, Buffalo, New York, Dr. William H. Wehr, Act 
ing Director. Accepted for publication in October 1944. 
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Fig. 2. Curves presenting exit doses for phantom thicknesses ranging from 10 to 38 cm., for three qualities 

0.9, 5.0, 9.0 mm. Cu h.v.l., and for four field sizes. 


the tissues near the point of exit would also 
be somewhat smaller than the chart values. 
Quimby (2), in her Syllabus of Lectures, 
also points out that the full phantom 
depth values at 200 kv. may not be used 
directly as exit values where the diameter 
of the irradiated part is smaller than the 
full phantom thickness. The full phantom 
values must be reduced by a factor de- 
pending on the area treated and on the 


thickness of the part to be irradiated. The 
exit doses thus obtained range from 72 to 
90 per cent of the full phantom depth 
values. Aebersold and Chaffee (3) have 
compared exit doses for 200 kv. with those 
for 1,000 kv., using four phantom thick- 
nesses. Comparing a 12-cm. phantom 
with a 24-cm. phantom, they show that 
the decrease in depth dose associated with 
the smaller amount of back-scatter of the 
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thinner phantom, is apparent approj 
mately 10 cm. above the exit surface. 

In order to investigate the relationsfi 
between depth dose and exit dose for 2( 
kv. (0.9 mm. Cu h.v.l.), 400 kv, (5.0 mi 
Cu h.v.l.), and 1,000 kv. (9.0 mm. C 
h.v.l.) with field sizes of 25, 100, 200, ai 
400 sq. cm., measurements were made ivi 
a thimble type ionization chamber at S 
70, and 90 cm. distance. A presdwoi 
phantom^ was used, whose maximum thic 
ness was 38 cm. This phantom could ' 
divided into sections 10, 15, 20, 25, and 
cm. thick. The exit surface intensiti 
were determined by one-half submergen 
of the ionization chamber in a recess in t 
exit surface of the phantom. In order 
simulate conditions which would ex 
under actual therapy procedure, the pha 
toms were always resting' on a sponge-ni 
ber mattress. The radiation beam vi 
hmited by the opening in the tube head a: 
by lead sheets placed directly on the si 
face of the phantom. These sheets ovi 
lapped the surface and had square hd 
cut in them to give the desired arei 
The thicknesses of the lead sheets used i 
the various voltages were as follows: 1 
in. for 200 kv., 1/2 in. for 400 kv., anc 
in. for 1,000 kv., in addition to the regu 
collimating devices. 

Table I 

Phantom Thickness Reduction 

10 cm 20% 

15 cm 28% 

20 cm 29% 

25 cm 25% 

30 cm 16% 

Based on these measurements, famil 
of depth dose curves were drawn for fi 
phantom thicknesses for all quahty, an 
and distance combinations indicated, 
typical family of such curves for one fi« 
size and one distance is shown in Figure 
In this curve the Ds, Dio, and Dis valt 
for the 38-cm. phantom are the same 
those pubhshed earher (4). These cun 
show that, due to the lack of back-scatt 

! This is the same phantom which '"’as used for^ 
measurements published in Radiology 40: 

March 1943, where, through a typographical effo , 
thickness was given as 28 cm. , 
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Fig. 4. Distance ratio curves for depth doses at 10, 15, 20, 25, and 30 cm. or c.xit doses for 10, 15, 20, 25, and 

30 cm. phantom thicknesses. 


the depth values for any phantom thickness 
less than the full phantom depart from those 
of the latter at a point 8 to 10 cm. preced- 
, ing the exit surface. A calculation of the 
, percentage reduction from the full phan- 
, tom depth values for the various phantom 
thicknesses is shown in Table I for this par- 
I ticular quality and area only. 

’ The percentage deviation becomes pro- 
j gressively greater with increasing phantom 
' thickness, until the thickness approaches 
' that of the full phantom, when the per- 
' centage becomes smaller. However, as 
pointed out by Quimby (2), the depth dose 
: values for the thicker phantoms are so 
- small that any correction would yield in- 


significant results. In the previous table, 
for example, the percentage correction 
for the 25-cm. phantom is 25 per cent. 
This would appear to be a large variation, 
but the depth value for the full phantom 
at 25 cm. depth is actually only 5.1 per 
cent, and 25 per cent of 5.1 is insignificant 
for practical purposes. 

It will be noticed, from the family of 
curves, that a straight hne could be drawn 
through the exit dose values for all of the 
thicknesses shown in Figure 1. Since the 
publication of such families of depth curves 
for all qualities, fields, and distances would 
occupy too much space, it was decided to 
limit the published data to the curves 
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showing only exit values at 70 cm. distance. 
Figure 2 shows the straight line plot of the 
exit values for the three qualities and the 
four areas at 70 cm. distance, when the 
exit values expressed in terms of per cent 
of surface dose are plotted on semilog 
paper against phantom thickness. A plot 
of the previously pubhshed Ds, Dio, and 
Di 5 values, together with the exit dose 
values for the various phantom thicknesses, 
would permit complete depth curves to be 
drawn in a manner similar to Figure 1. 

A replot of the data of Figure 2, with 
exit dose plotted against area, is presented 
in Figure 3. From these curves it is possible 
to obtain the exit dose for intermediate 
areas. 

Up to this point we have discussed the 
exit depth dose relationship for three quah~ 
ties at 70 cm. distance. By comparing 
these values with those measured values 
at 50 and 90 cm. distance, it was found 
that the exit dose-distance relationship 
could be expressed in the form of simple 
ratios for the five phantom thicknesses. 
These ratios may be apphed to all quahties 
and areas, provided area and quahty are 
constant when transposing from one dis- 
tance to another. From this series of 
measurements it was found that these dis- 
tance ratios, shown in Figure 4, not only 


apply to exit values but may also be used 
to calculate depth dose values at 10, 15, 
20, 25, and 30 cm. depth. 

SUMMARY 

A series of curves is presented showing 
the exit doses for three qualities of radia- 
tion, 9.0, 5.0, and 0.9 mm. copper h.v.l, 
for phantom thicknesses varying from 10 
to 38 cm. at 70 cm. distance. Ratio cun'es 
are also presented which permit the calcu- 
lation of exit doses or depth doses for dis- 
tances from 50 to 90 cm. These exit dose 
calculations, used in conjunction with pre- 
viously pubhshed depth values, make it 
possible to derive complete depth dose 
cmwes within the hmits of field size, dis- 
tance, and quahties indicated. 

State Institute for 

Study of Malignant Diseases 

Buffalo, N. y. 
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EDITORIAL 


Neuroblastoma Sympatheticum 


Sympathetic neuroblastoma, with its 
frequent accompaniment of widespread 
metastases, has been generally accorded an 
unfavorable prognosis. From a study of 
tire many accumulated reports, it becomes 
evident that these tumors are moderately 
radiosensitive. If they are attacked by ra- 
diation therap}'’ or by complete surgical ex- 
tirpation while still localized at the point 
of origin, or even after extension to the 
liver, there is a reasonable chance of per- 
manent cure. 

These neoplasms, as their name im- 
plies, are elassified with the neurogenic 
tumors, as they originate from the tissue 
of the sympathetic nervous system in the 
adrenal medulla or elsewhere. Pepper 
originally described them as "sarcomas” 
arising in the adrenals and metastasizing 
to the liver. Hutchinson later reported 
primary adrenal tumors with widespread 
metastases, especially in the skull and 
bones of the face. It has since been shown 
that, though they have a special predilec- 
tion for the skeletal system, metastases 
may occur in almost any organ of the body 
and the two types described above are 
merely different manifestations of the same 
condition distinguished by the spread of 
the disease. The areas of spread, however, 
have a definite imphcation for the ultimate 
prognosis, as will be shown later. 

Adrenal neuroblastomas are encountered 
most commonly in children under four 
years of age but may occur in adults. The 
initial symptom may'^Te pain referred to 
the spine and legs, but in most cases an ab- 
dominal mass is the primary complaint. 
Other symptoms depend upon extension of 
the neoplasm or metastases. One charac- 
teristic of the tumor is its tendency to cross 
the mid-fine. Proptosis of one or both eyes 


with discoloration of the lids may occur 
in the presence of retro-orbital metastases. 

Roentgenograms of the abdomen are not 
characteristic. Witli metastases in the 
long bones, the picture is varied. The most 
common areas of involvement are in the 
ends of tlie diaphyses adjacent to the epiph- 
yseal fines and on the medial border. In 
advanced cases these changes may extend 
the full length of the shaft. The resorption 
may be of uneven density, suggesting a dif- 
fuse infiltration rather than massive de- 
struction. There may be osteoporosis of 
extreme grade before actual destruction 
takes place. In tlie skull there is evidence 
of increased intracranial pressure and a 
finely granular type of osteoporosis, in- 
dicating minute foci of bone resorption. 
Other flat bones show a similar type of in- 
filtration. The tumor is usually encapsu- 
lated and as a rule compresses the kidney 
rather than invades it. Metastasis to 
the retroperitoneal lymph nodes is more 
common than to the bones or fiver. 

The tumors are quite cellular, with 
scanty stroma. The cells are small, with 
hyperchromatic nuclei and a narrow rim of 
cytoplasm. Rosette formation — a circu- 
lar arrangement of cells— about bundles of 
fibrillae is regarded as characteristic of the 
histologic picture. 

For the therapeutic approach, the first 
consideration is the certainty of a correct 
diagnosis. In the presence of an abdominal 
tumor suspected of being a neuroblastoma 
and with no clinical or roentgen evidence 
of metastases, an exploratory operation 
should be undertaken. Complete removal 
of the tumor should be done if it is free and 
can be removed without cutting across it. 
Since the tumors have been shown by a 
number of observers to be radiosensitive. 
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postoperative radiotherapy should be given 
without delay in all cases without known 
metastases. In those cases with regional 
extension and peripheral metastases radio- 
therapy will be found to be of palHative 
value. 

Ladd and Gross (3) report 7 probable 
cures of abdominal neuroblastoma from a 
series of 32 histologically verified cases. 
One patient had been well eight and one- 
half years with no treatment except biopsy. 
Three were well seven and one-hah, six, and 
five and one-half years, respectively, fol- 
lowing surgical removal without irradia- 
tion. Another, with a retroperitoneal 
growth extending into the spinal canal, was 
treated by incomplete surgical removal 
followed by x-ray therapy and was well 
four years later. Two patients with me- 
tastases in the fiver received x-ray therapy 
following operation and biopsy and were in 
good health after intervals of three and one- 
half and two years. In view of the rapid 
course of untreated cases, Ladd and Gross 
believe that one may speak of a permanent 
cure if the patient remains well a year after 
surgical or roentgen therapy. Lehman (4) 
in 1932 reported a case of surgical removal 
of a tumor from an infant fifteen years pre- 
viously. The patient was living and well 
at the time of the report. 

Wyatt and Farber (5), in an extensive 
review of the subject, include 2 cases with 
extensive metastases to the fiver. Treat- 
ment was by x-ray irradiation, and the 
children were alive and well three and two 
years later. None of the patients with 


widespread metastases was cured, althougl | 
considerable improvement was obsen^edia 
two. Hauser reported a single case in whicli j 
metastases in the lungs and cervical lymph ^ 
nodes disappeared following irradiation. 
Later, however, generalized metastases led 
to a fatal termination. In another series 
(1) of three patients treated by radiation, 
regression of the local growth was observed 
in two, but owing to extensive metas- 
tases the relief was only temporary. The 
tumors were moderately radiosensitive. 

From the reports cited above it is ap- 
parent that, though the prognosis in these 
cases is without question unfavorable, com- 
plete resection or adequate x-ray therapy 
while the tumor is still localized to the 
adrenal offers a reasonable chance of com- 
plete cure. If the disease has spread to the 
regional nodes or even metastasized to the 
fiver, there is stiU a possibility of a favor- 
able outcome, but no report could be found j 
of a cure by any method of treatment after 
distant metastases had developed. 
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ANNOUNCEMENTS AND BOOK REVIEWS 


? AMERICAN BOARD OF RADIOLOGY 
; EXAMINATION 

The examination of the American Board of 
, Radiologj' originally scheduled for June in New 
' York was canceled. The next examination will be 
in Chicago in the fall. Due notice will be sent out as 
; soon as the time and place have been determined. 

NEW ENGLAND ROENTGEN RAY SOCIETY 
At its meeting on jMay IS, 1045, the New England 
: Roentgen Ray Society paid honor to its distinguished 
member, Dr. George W. Holmes, pioneer radiologist 
, and teacher, by establishing an annual lecture to be 
known as the George W. Holmes Annual Lecture. 
The newly elected' officers of the Society are Dr. 
‘ Philip Batchelder, Providence, R. I., President; 
! Dr. Robert G. Vance, Boston, Vice-President; and 
: Dr. George Levene, Boston, Secretar)\ 

■ PITTSBURGH ROENTGEN SOCIETY 
‘ At a recent meeting of the Pittsburgh Roentgen 
Society the following officers were elected for the 
i ensuing year; President, Dr. Reuben G. Alley; 
Vice-President, Dr. Paul Header; Secretarj'- 
Treasurer, Dr. Lester M. J. Freedman. 

RADIOLOGICAL SOCIETY OF NEW JERSEY 
At the annual meeting of the Radiological Society 
^ of New Jersey held on May IG, 1945, the following 
,, members were elected to office: President, Dr. H. J. 

1 Perlberg, Jersey City; Vice-President, Dr. John 
OIpp, Englewood; Secretary, Dr. H. R. Brindle, 
“ Asbuiy Park; Treasurer, Dr. W. H. Seward, Orange; 

Councilor to the American College of Radiology, Dr. 

- J. H. Wyatt, Newark. 

DR. CHARLES M. HAMILTON HONORED 
; Dr. Charles Marshall Hamilton of Nashville, 
Tenn., a member of the Radiological Sodety of 
North America for nearly twenty-five years, was re- 
cently chosen president-elect of the Tennessee 
State Medical Association. 

Book Reviews 

Clinical Roentgenology of the Digestive 
Tract. By Maurice Feldman, M.D., Assistant 
Professor of Gastroenterology, University of 
Maryland; Assistant in Gastroenterology, Mercy 
Hospital, Baltimore; Consulting Roentgenologist, 
Smai Hospital, Baltimore. A volume of 769 pages! 
Published by The Williams and Wilkins Co.! 
Baltimore. Second Edition, 1945. Price $7.00. ' 

Feldman’s “Clinical Roentgenology of the Di- 
gestive Tract” was originally published in 1938. 


This new edition, the second, brings the subject 
matter satisfyingly up to date. Much of the text 
has been rewritten and nearly 200 illustrations have 
been added. 

Starting with the esophagus in the first chapter, 
the author proceeds to discuss the remainder of the 
digestive tract in orderly, concise, readable, and 
understandable fashion. All phases of gastro- 
intestinal rocntgenolog}' arc adequately, though in 
some instances briefly^ covered. Various diseases 
and conditions are discussed in clear, direct terms 
without redundancy, and there are many good sug- 
gestions on technic. The bibliography is adequate 
and, being given immediately following each subject 
touched upon in a chapter, is easy to find and con- 
sult. Special chapters are devoted to the gall- 
bladder, the pancreas, peritoneum, omentum, the 
mesentery and retroperitoneal tumors, lympho- 
matous diseases, the abdominal vessels, the spleen, 
and deficiency diseases. 

The print is easy to read, and the numerous 
rocntgenographic reproductions are of good quality. 
More illustrations showing gross pathoIogJ^ would, 
however, be a useful addition. 

The student, the gastroenterologist, and the 
roentgenologist will find this volume a valuable and 
ready source of accurate information and a helpful 
reference work in the study and solution of the 
multiple and difficult problems encountered in 
coping with gastro-intestinal tract disease and 
dj'sfunction. 


What Are Cosmic Rays? Revised and Enlarged 
American Edition. By Pierre Augur, Pro- 
fessor at the Ecole Supdrieure Normale, France, 
Research Associate in Physics, University of 
Chicago, Fellow of the American Physical So- 
ciety. Translated from the French by Maurice 
M. Shapiro. A volume of 128 pages, with 
numerous photographs. Published by The Uni- 
versity of Chicago Press, Chicago. Price $2.00. 

The author of “What Are Cosmic Rays?” is an old 
friend of the radiologists, having worked out and 
published many of the fundamental discoveries upon 
which the science of radiology is based. In this 
book he has done a superb job of writing about cos- 
mic ray research in simple language, directly and 
accurately — language that any layman can under- 
stand, yet free of far-fetched metaphores and mis- 
leading analogies. The book is not in any way 
similar to the manifold “popular science” outbursts 
so common on the market. The argument is a 
clever interweaving of history and technic, which 
works out in a most entertaining manner. 

Since a critic must criticize something, it might 
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be said that the author should have done a better 
job of showing the i)ractical value of his work. 
Cosmic ray research has made it possible to under- 
stand and apply the power that has come to us 
tlirough the newer developments of high-voltage 
generators and radioactive substances. The author 
begins by telling about the early discoveries and, at 
the same time, the instruments tliat made these 
discoveries possible, giving a completely inter- 
woven account of events as they actually hap- 
pened. People who have had no occasion to work 
with a Geiger counter or study the complexities of a 
cloud chamber may obtain a painless understanding 
of these things in the first ten pages, enougb so that 
they can enjoy the rest of the storj’ as it unfolds. 

The second chapter deals with cosmic raj' ex- 
ploration. It avoids all the pitfalls which might 
have made it a boring tale of adventure and explains 
why and how the cosmic-ray map of the world was 
plotted and intensity measurements were made in 
the stratosphere and the depth of the ocean. From 
there on the book deals with the energetic particles 
that are components of the cosmic raj’, their nature 
and behavior, and what is known of their signifi- 
cance. The reader is offered a first-class literaiv- 
acquaintance with the mesotron and its relatives. 
In the end he is brought up to date, as nearly as 
possible, and given food for thought as to future 
developments. 

Mass Radiography of the Chest. By Herman 
E. Hilleboe, M.D., ^ledical Director, Chief, 
Tuberculosis Control Division, U. S. Public 
Health Service; Professorial Lecturer on Tuber- 
culosis Control, George Washington University 
School of Medicine, Washington, D. C., and 
Russell H. Morgan, M.D., Surgeon (R), Medi- 
cal Officer-in-Charge, Radiology' Section, Tuber- 
culosis Control Division, U. S. Public Health 
Service; Assistant Professor of Roentgenology' 
(absent on leave), The University' of Chicago. 
A volume of 288 pages, with 93 illustrations. Pub- 
lished by the Year) Book Publishers, Inc., Chi- 
cago, 111. Price S3. 50. 

This small manual is a much needed volume giving 
a well rounded picture of mass radiography of the 
chest. Every phase of the subject is covered with 
clarity and in sufficient detail for practical purposes. 
The authors set forth the methods of applying 
the procedure to industrial survey's, surveys of the 
civilian population, and to general hospital work, 
discussing such projects from the standpoint of 
space requirements, personnel, apparatus, and the 
rapid handling of patients. 

The description of the various types of available 
equipment is valuable and informative. The 
chapter on physical factors affecting the choice of 
equipment includes much new material on x-ray 
physics, especially as applied to photofluorography. 
The roentgen technic is described and special em- 
phasis is placed on protection of the operator. 


The chapter on roentgen diagnosis is concise and 
presents clearly' the important changes that may be 
discovered in a study' of miniature films. It is illus- 
trated with 48 full-page photofiuorograms. 

The book is attractively' printed and illustrated 
and is especially' timely now that new equipment 
for mass surveys may soon become available. It 
should be in the i)ossession of every' roentgenologist, 
as well as those interested in tuberculosis and indus- 
trial medicine. 

In Memoriam 

RALPH EMERSON MYERS, M.D. 
188S-1945 

Dr. Ralph Emerson Myers of Oklahoma City', 
Counselor of the Radiological Society of North 
America for his state, died after a brief illness on 
March 14, 191.5. Dr. Myers was bom in Buskirk, 
New' York, in ISSS. He was graduated from Yale 
University' in 1900 and received his master’s degree 
the following year. He was chief chemist at the 
Battle Creek Sanitarium in 1910-11, held the Austin 
teaching fellowship in physiology' at Uie Han'ard 
Medical School in 1911-12, and was successively' 
lecturer (1912-13) and adjunct professor (1913-14) 
of phannacology and physiology' in Albany' Medical 
College (Union University). He received his M.D, 
from Cornell Medical College in 1918 and serv'ed his 
internship in Memorial Hospital, New York. After 
a y'ear’s sendee in the Army', he returned to teach- 
ing, first as professor of pharmacology' in the Uni- 
versity' of Mary'land School of Medicine (1919-20) 
and then of pharmacology' and physiological chem- 
istry in the George Washington University' School 
of Medicine (1920-22). He was director of labora- 
tories in St. Anthony''s Hospital, Oklahoma City', 
from 1920 to 1929, after which date he devoted him- 
self to practice in that city. 

Dr. Myers was a fellow of the American Medical 
Association and of the American College of Radiol- 
ogy'. He was a diplomate of the American Board of 
Radiology' and a member of the American Radium 
Society and of the Radiological Society' of North 
America, as well as of the American Society of 
Clinical Pathologists, the American Society' for the 
Study of Neoplastic Diseases, the American Asso- 
ciation for the Advancement of Science, and the 
Southern Medical Association. 

WILLIAM MARSHALL BARRON 
1890-1945 

Dr. Wm. Marshall Barron of Ackerman, Miss., 
died on Jan. 18, 1945. Doctor Barron received 
his medical degree from Tulane University in 1914 
and practised in San Antonio, Texas, where he was 
roeiitpnologist to the Robert B. Green Memorial 
Hospital. He was a member of the Radiological 
Society of North America. 


RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — ^Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M.D., 607 Medical Arts Bldg., Syracuse2, N. Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wacker Dr., Chicago 6, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 


Illinois Radiological Society. — Secretary-Treasurer, li’il- 
liam DeHollander, M.D., St. Johns’ Hospital, Spriiij- 
field. Meetings quarterly by announcement. 
Illinois State Medical Society, Section on Radiohi,y-- 
Secretary, Frank S. Hussey, M.D., 250 East Superitt 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasvw, 
Harold C. Ochsner, M.D., Methodist Hospital, Indiin- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskint, 
M.D., Suite 326 Higley Building, Iowa City. Holi 
luncheon and business meeting during annual sessios 
of Iowa State Medical Society. 


Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children’s Hospital, 
San Francisco. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Acting Secretary, Frederick 
H. Rodenbaugh, M.D., 490 Post St., San Francisco. 
Meets annually with California Medical Association. 
San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., U. S. Naval Hospital, San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carlton 
L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Toland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club.— Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society.— Secretary-Treasurer, J. F. 
Pittman, M.D., Blanche Hotel Annex, Lake City. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meets in November and at the annual 
meeting of State Medical Association. 

ILLINOIS 


KENTUCKY 

Kentucky Radiological Society. — Secretary-Tnasuw, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasuic, 
Johnson R. Anderson, M.D., North Louisiana Ssbi- 
tarium, Shreveport. Meets annually at same timea^ 
State Medical Society. 

Shreveport Radiological Club. — Secretary, Oscar 0 
Jones, M.D., 2622 Greenwood Road. Meets montliil 
September to May, third Wednesday, 7 :30 p.m. 

MARYLAND 

Baltimore City Medical Society, Radiological Seoti^-^ 
Secretary, Charles N. Davidson, M.D., 101 West KM 
St., Baltimore 1. 

MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasui^' 
E. R. Witwer, M.D., Harper Hospital, Detrmt 1. ' 

ings first Thursday of each month from October to 
at Wayne County Medical Society club roo 
Michigan Association of Roentgenologists.-^f‘^^‘^lf’^' 
Bruce MacDuff, M.D., 201 Sherman Bldg., Flint J- 


MINNESOTA 

Minnesota Radiological Society. — Secretary, A. J' 
Stenstrom, M.D., Minneapolis General Hospital,* 
neapolis 26. Meetings quarterly. 


MISSOURI 


-Secrik'i 


Radiological Society of Greater Kansas City.- - 
John W. Walker, M.D., 306 E. 12th St., Kansas t 
Mo. Meetings last Friday of each month. ^ ^ 


St. Louis Society of Radiologists. -^Secretary, j 


Ernst, M.D., 100 Beaumont Medical Bldg. 


fourth Wednesday of each month except June, J f . 
August, and September. 1 


NEBRASKA 

Nebraska Radiological Society. — Secrctary-Trea^‘' | 
Donald H. Breit, M.D., University of Nebrasw , 
pital, Omaha 6. Meetings third Wednesday l 
month at 6 p.m. in either Omaha or Lincoln. 


Chicago Roentgen Society. — Secretary, Fay H. Squire, 
M.D., 17K W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


NEW ENGLAND i 

New EnglandRoentgenRaySociety . — Becretary-Treasi 
George Levene, M.D., Massachusetts Memor 
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pitals, Boston, Mass. Meets monthly on third Friday 
at Boston Medical Library. 

NEW HAMPSHIRE 

New Hampshire Roentgen Socicly.Secretary-Trcasnrer, 
Richard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW lERSEY 

Radiological Society of New Jersey. —Secretary, H. R 
Brindle, M.D., 501 Grand Avc., Asbiiry Park. Meet- 
ings at Atlantic City at time of State Medical Society 
and midwinter in Newark as called. 

NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., East Rockan’ay, L. I. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo A. Harrington, M.D., 880 Ocean Avc., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gian Franceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month, October to May, inclusive. 

Central New York Roentgen Society. — Secretary-Treasurer, 
Carlton F. Potter, M.D., 425 Waverly Avc., Syracuse 
10. Meetings/in January, May, and October. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Wm. Snow, 
M.D., 941 Park Avc., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday, 

' September through May. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secrclary- 
■ Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meets in May, and October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, Charles 
■'Heilman, M.D., 1338 Second St., N., Fargo. 

OHIO 

l-Ohio Radiological Society. — Secretary, Henry Snow, 
M.D., 1061 Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society. — Secretary-Treasurer, 
.Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
'A. Meetings at 6 -.30 p.m. on fourth Monday of each 
i-'^month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
"■'cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
:juel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
:;dngs held third Tuesday of each month. 

PENNSYLVANIA 

iPennsylvania Radiological Society. — Secretary-Treasurer, 
■J)L. E. Wurster, M.D., 416 Pine St., Williamsport 8. 
^.'.The Society meets annually. 

Philadelphia Roentgen Ray Society. — Secretary, Calvin 
^ L. Stewart, M.D., Jefferson Hospital, Philadelphia 7. 
Meets first Thursday of each month at 8:00 p.m., from 
petober to May, in Thomson Hall, College of Phvsi- 
^^hians, 21 S. 22d St. 

K' 


Pittsburgh Roentgen Society.— Secretary-Treasurer, Les- 
ter M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24. Meets second Wednesday of each 
month at 0:30 p.m., October to May, inclusive, at 
The Riiskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frfirc, M.D., 707 Walnut St., Chattenooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Forl Worth Roentgen Study Club. — Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Te.Kas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, M.D., Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latanfi 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Mihoaukce Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting in May and one 
day in connection with annual meeting of State Medical 
Society in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 414 N. Charter St., 
Madison 6. Meets first and third Thursdays, 4 to 
5 P.M., September to May, inclusive. Room 301, 
Service Memorial Institute. 

CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar Ave., 
Montreal. 

La Socicth Canadieyine-Frangaise d’Eleclrologie et de 
Radiologte Midicales. — General Secretary, Orig^ne Du- 
fresne, M.D., Institut du Radium, Montreal. Meets 
on third Saturday of each month. 

CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meets monthly. 
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diac lesions were observed, the most important being 
malignant neoplasms, with an incidence of 0.6 per cent, 
and cardiovascular disease, seen in 14.4 per cent of 
those examined. Fluoroscopy precedes clinical exami- 
nation, and the fluoroscopic report is immediately 
available to the examining physician. This is one ad- 
vantage of fluoroscopy over fllm methods in a large 
general clinic. L. W. Paul, M.D. 

Intrathoracic Metallic Foreign Bodies. A. L. 
d'Abreu, J. W. Litchfield, and C. J. Hodson. Lancet 
2: 265-268, Aug. 26, 1944. 

In a group of 264 patients with severe chest wounds, 
seen at a forward general hospital within two to fifty 
days of the injury, there were 92 with retained intra- 
thoracic missiles (excluding shell fragments or bullets 
superficial to the rib plane). Because of the danger of 
infection, hemorrhage, and structural damage, it has 
been the authors' practice to remove fragments meas- 
uring 1 cm. or more unless the anatomical approach 
involves too great a risk. Of the 50 patients in this 
scries operated upon, 48 made a good recovery. For- 
eign bodies were removed from the lung in 25 cases, 
with one death; from the pleural cavity in 14; from 
the mediastinum or pericardium in 7; and from the 
cndothoracic fascia in 4. One retained intracardiac 
missile lay in the interventricular septum and was 
not removed; the patient died. The most common 
complication on admission was pleural infection; 10 
patient'-, subsequently operated upon for removal of 
the missile, arrived with this condition established. 
Lung abscess was seen in 5 cases; 2 of these patients 
died from secondary hemorrhage without operation. 

Roentgenography plays an important part in assess- 
ing the suitability of patients for operation. It assists 
in determining the exact anatomical location and size 
of the foreign body, the state of the pleura and lung, 
and the amount of damage along the track of the mis- 
sile. Postcrio-anterior and lateral films are first 
taken, using deep penetration if necessary because of 
effusion, lung contusion, or atelectasis. For intra- 
pulmonary missiles these views usually suffice, and the 
exact position of the missile in relation to heart, hilum, 
or lobes of the lung can be determined. It is especially 
u'.eful to know whether the fragment lies near a fissure 
and to which lobal surface it seems closest. 

For invf-tigation of metal fragments lying close to 
the chest wall, the diaphragm, or heart, fluoroscopy 
i- I he method of choice. The underlying principle is 
so to po.sition the patient that the central ray of the 
x-ray beam oasscs tangentially to the parietes at the 
site of the f-ncign body. Only thus can it be deter- 
mined whether the missile lies within or without the 
chest. The same holds good for the diaphragm, and a 
tube that can be angulated tangentially to the dome of 
the diaphragm is invaluable in determining the posi- 
tion of missiles relative to it. In the region of the para- 
vertebral gutter, it may be impossible, owing to the 
thickness of tissue, to say definitely where the missile 
lies, but enough information can be provided to enable 
the surgeon to proceed with c.xaclness. 

Estimated distances from the mid-line and the rib 
level, posteriorly or anteriorly, are helpful. When 
missiles lie in, or just outside, the rib plane, they are 
located with a needle under the fluoroscopic screen be- 
fore operation. Only if paracardiac foreign bodies 
cannot be separated from the heart outline by a thor- 
ough all-round-heart tangential screening is it safe to 


assume their presence within the pericardium or heart 
wall. Very small intracardiac foreign bodies weis 
twice missed on the film (because their movement bluii 
the shadows they cast) and were revealed only on fluor- 
oscopy. 

Roentgenography should give the surgeon an ac- 
curate account of the difficulties he is likely to meet 
Rib damage, effusion, pleural fibrin deposit, collaps, 
lung contusion, missile track, the proximity of broncti 
or calcified nodes (easily mistaken for foreign bodies a; 
operation) are the most important conditions to asses 
For example, the presence of strong adhesions or s 
tough “missile track" may necessitate an entirti; 
different method of approach. On the other har.f 
localization of the foreign body at operation mayb 
greatly facilitated by finding a "track” leading downi 
it. Again, when a lobe collapses, the position oi: 
foreign body in it may be altered by a matter of inefce 

By careful study of the course of the missile fromr. 
entry to its position of rest, the damage may be e?. 
mated with fair accuracy. Thoracotomy is often us 
for repairing injury to rib or diaphragm, as well as I' 
removal of the foreign body. 

In 4 cases, the foreign body was not easily found; 
operation. In these cases, fluoroscopy was done in U 
operating room and the foreign body localized by mea; 
of parallax and an opaque instrument or by passing 


needle down to it. 

The approach chosen for removal of missiles in tl 
lungs depends largely on the roentgen findings and tl 
state of the pleura. Classical thoracotomy, anteri:'| 
thoracotomy, subcapsular thoracotomy, and a snu. 
intercostal incision have been employed. After n- 
moval of lung missiles the pleural cavity is not draitti 
unless infection was present before operation. 

Missiles lodging in the endothoracic fascia may gfr 
rise to an extrapleural hemothorax. This condition 
has occurred eleven times in this series. It is ccn 
monly associated with fracture of ribs by missiles 
or without pleural penetration. An effusion aslargesj 
ten to twenty ounces may be present. Roentgenology 
characteristics of extrapleural hemothorax are: Tt- 
effusion is almost always localized to a part of thechb 
wall, without spreading diffusely up or down it. I, 
may arise gently or steeply at its periphery. In 
the authors’ cases it appeared “overhanging” at 
lower edge. It may indent the lung for several cent' 
meters. When viewed at right angles to the plane c- 
its base, it appears as a diffuse shadow, but in theb- 
stages it may have a well defined border. It usua-; 
casts a dense shadow and may be accompanied b) “^j 
intrapleural effusion. When situated in the region' 
the apex it has a tendency to lie over it like a cap- 
size it may vary from a small "blister” to a hP 
rounded collection 15 cm. across its base. Thef^ 
almost always damage to adjacent ribs. 

Many of the 264 cases forming the basis of this 
are included in the series of 260 "major complicah^' 
of penetrating wounds of the chest" analyzed b) 
same authors in an earlier issue of the Lancet 
197 Aug. 12, 1944). 


Primary Atypical Pneumonia. Report of Forb’'^*^, 
Cases. Don W. Chapman. J. Iowa . M. Soe. 
391-395, September 1944. 

Forty-seven cases of atypical pneumonia 
lyzed, the data being presented in the form of a 
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Tlic luillior’s observations arc .similar to tliose rci)ortcd 
!)>• otliers. 

RoentRcn A.spcct of Atypical or Virus Pneumonia. 
Russell W. Hernliard. J. Iowa M. Soc. 34: 102, 

September lOM. 

Six e.nses of atyi)ical imeiimonia are reported, each 
illustrated by scveial successive roeiilgciiograms. In 
one of these cases rueiitKcu therapy was Biveu — three 
doses of 10(1 r (200 kv., Thoraeus filter, h.v.l. equivalent 
to 1.0.') mm. Cu) to the anterior chest, on .succe.ssivc 
days. The patient, who had been extremely ill, showed 
an excellent response. 

Atypical Pneumonia: A Diagnostic Problem in the 
Tropics. Philip A. Tumultv. Hull, folms Hopkins 
IIosp. 75: 200-302. November lOM. 

Ninety-three cases of atypical pneumonia seen in a 
U. S. Army General llositital on an island of the Fiji 
group from Oct. 1, 1012, to .April 1, lOM, are analyzed. 
The disease occurred sporadically throughout a large 
number of dilTercnt units. Its course was characterized 
>y mildness, with no tleaths or complications. Great 
'lifilculty was encountered in its carlj- diagnosis because 
of the complete .absence in many cases of historic.al dat.a 
and pltjaiical abnormalities .suggesting pulmonary in- 
volvement. The disc.ase was frequently confused with 
the common respiratory infections and also with com- 
monly occurring tropical diseases, notably dengue and 
mal.in'al fever. The diagnosis in all cases was finally 
csUtblished by rocntgcnogr.'ijthy. 

Four commonly recognized types of roentgen changes 
were sccti: (1) patchy areas of infiltration, of density 
varying from snowflake to cotton ball appearance; 
(2) homogeneous areas of infiltration, iiossibly the re- 
sult of the confluence of patches, judging from the ap- 
pearance of the edges of these lesions; (.1) infiltration, 
chiefly in the form of strands, beginning at or near the 
periphery of the lung fields and converging toward the 
Iiiluni. These three types of change were invariably 
limited to a segment of one or more lobes, never 
involving an entire lobe. Occasionally the only altera- 
tion observed was (4) an increase in the prominence 
of one root shadow without significant parenchymal 
involvement. Some cases exhibited a combination 
of two or three of the above types, and in one case all 
four were observed. 

Emphasis is laid upon the value of frequent re-exami- 
nation as the chief aid in making a diflcrcntial diagno- 
sis clinically. Although personal contact evidently was 
important in the transmission of the disease, the sugges- 
tion is made that some non-hum.an factor may also have 
played a part. 

Primary Atypical Pneumonia as Seen in the Tropics. 
Harlan F. Haines and Clark M. Forcey. M. Clin. 
North America 28: 1490-1496, November 1944. 

This is a report of 40 cases of primary atypical pneu- 
monia observed among American troops on a small 
island in the South Pacific. The disease was mild and 
the findings rvere comparable to those reported by 
authors elsewhere. 

Rib Fractures in Atypical Pneumonia. Rolfe M. 
Harvey. Am. J. Roentgenol. 52: 487-493, November 
1944. 

In a consecutive series of 500 cases of atypical pneu- 
monia occurring in a station hospital, 19 patients had 


evidence of recent rib fr.'ictures. In only one was there 
a definite history of trauma. A large number of these 
fractures were missed on the original examination. 
They were seen later on serial examination of the 
chest for progress of the pneumonia, after callus had 
formed. All could have been detected on careful study 
of the roentgenograms. 

The fractures almost invariably occurred in the region 
of the interdigitations of the muscle fibers of the serra- 
Uis anterior and the obliquus externus abdominis 
muscles. All were in the anterior axillary or midaxil- 
lary line. Half of the patients afTected had multiple 
fractures It is thought that the mechanism of pro- 
duction is due to opposing forces of the serratus anterior 
and the obliquus externus abdominis muscles attendant 
on the strain of coughing. In no case was there any 
apparent lack of calcium in the bones which could ac- 
count for the occurrence of the fractures. 

Exce.ssive chest pain occurring in cases of atypical 
pneumonia should direct the search of the roentgenolo- 
gist toward this complication. It may explain many 
stippo.scd cases of pleurisy in atypical pneumonia. 

The literature on spontaneous rib fracture is re- 
viewed. Reports of cases from the author’s series are 
also given, with reproductions of roentgenograms. 

Clare.vce E. Weaver, M.D. 

Early Diagnosis of Pulmonary Tuberculosis. A 
Review of Cases Revealed in Recruits by Radiological 
Examination. E. K. MacLeod. New Zealand M. J. 
43 : 237-240, October 1944. 

Roentgen examination of more than 100,000 army 
recruits in New Zealand revealed pulmonary tubercu- 
losis, previously unsuspected, in 0.24 per cent, a figure 
which compares favorably with those obtained else- 
where. 

Acute Bronchiolitis in Infants. Edward L. Pratt. 
M. Clin. North America 28: 1098-1107, September 
1944. 

Acute bronchiolitis is an infection of the lower res- 
piratory tract, characterized by the following, signs 
and symptoms: (1) slight malaise and mild irri- 
tability progressing more and more rapidly to marked 
restlessness and great distress, followed by apathy and 
grave illness; (2) cough and rapid respirations becom- 
ing more labored, with inspiratory retractions and 
prolonged, wheezing expirations; (3) evidence of 
inflammation of the nose, throat, and ears without sig- 
nificant involvement of the larynx; (4) hyperresonant 
lung fields in which the breath sounds are diminished; 
fine dry rales and varying numbers of musical r&les 
widely distributed, although sometimes partially ob- 
scured by coarser moist and musical rales. 

Chest roentgenograms reveal certain characteristic 
changes, ■ the most uniform alteration being emphy- 
sema involving all portions of the lungs. Bulging of 
the emphysematous tissue into the interspaces is a 
prominent feature. Bronchovascular markings are 
increased, and there is peribronchial infiltration of 
varying degree. Small patches of pneumonic consoli- 
dation or atelectasis may be seen close to the hila and 
toward the bases. Close inspection of the films reveals 
irregularity of aeration, due to different degrees of 
bronchial and bronchiolar plugging, with multiple 
small areas of emphysema surrounded by normal or 
partially atelectatic lung tissue. Fluoroscopy is apt 
to be deceptive, since the lung fields appear unusually 
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bright and no large areas of increased density are seen. 
The diaphragm is depressed and moves very little, 
and the thoracic cage appears to be fixed in the posi- 
tion of extreme inspiration. 

The treatment of acute bronchiolitis is directed to- 
ward the infection, the respiratory distress, the oxygen 
lack, and the circulatory collapse. The methods used 
in combating these disturbances are outlined. 


Roles of Medicine and Surgery in the Management 
of Bronchiectasis. John Alexander. Ann. Int. Med. 
21 : 565-579, October 1944. 

The primary cause of bronchiectasis is obstruction 
of varying degree in the larger bronchi, due to a foreign 
body, bronchial carcinoma or adenoma, tuberculous 
granulation tissue or fibrous stricture in the bronchial 
wall, pyogenic granulation tissue, or extrabronchial 
pressure by enlarged lymph nodes or other tumors. 
Important secondary causes are infection of the bron- 
chial walls beyond the site of obstruction, varying 
degrees of atelectasis, and sometimes parenchymal 
fibrosis. Bronchial pneumonia is widely recognized 
as the most frequent initial lesion leading to bronchiec- 
tasis. 

Many theories have been advanced to explain the 
mechanism of the development of bronchiectasis. 
Probably the most satisfactory is the following. Poor 
pulmonary ventilation results in the stagnation of 
viscid secretions in the small bronchi; patchy or lobar 
atelectasis then occurs; the highly negative intra- 
thoracic pressure and, particularly, the pull of inspira- 
tion are not absorbed by the inelastic atelectatic part 
of the lung and so are transmitted to the bronchi, 
which dilate. If the bronchial walls become infected 
as a result of the stagnation of secretions (from inade- 
quate ventilation and swelling of the mucosa), the 
walls become weakened and are likely to remain dilated 
even after the atelectasis has disappeared. 

The diagnosis of bronchiectasis is suggested by the 
history, symptoms, physical signs and the roentgeno- 
graphic and bronchoscopic findings. Almost without 
exception, however, an absolute diagnosis depends upon 
iodized oil bronchograms. Plain roentgen films show a 
diversity of shadows frequently confused with tubercu- 
losis, congestive heart failure, atelectasis, bronchiogenic 
carcinoma, etc. Prior to instillation of iodized oil, 
lateral, postero-anterior, and stereoscopic films are taken 
to ascertain in advance as much as possible about 
whatever abnormal shadows are present. 

Iodized oil should not be introduced into the lung 
within three weeks following the disappearance of an 
attack of acute pneumonitis or any febrile episode 
which presumably had its origin in the pulmonary le- 
sions. The breaking of this rule may result in a serious 
(occasionally fatal) attack of acute pneumonitis. 

The persistence of a filling defect in any bronchus 
proximal, to the fourth order in two or more series of 
bronchograms is of the greatest chnical significance, 
since such a filling defect indicates not only that there 
is a probably harmful bronchial obstruction, but also 
that bronchiectasis presumably exists in the pulmonary 
segment beyond the obstruction. 

A mere list of the complications indicates the poten- 
tial gravity of bronchiectasis: repeated attacks of 
acute suppurative pneumonitis; pulmonary abscess or 
gangrene; septicemia; pleural empyema; spontaneous 
pneumothorax; brain abscess or meningitis; repeated 


severe hemoptyscs; pulmonary fibrosis, emphysema, 
cor pulmonale, myocardial degeneration, cardiac d: 
compensation; nephritis and amyloid disease; 'u;- 
purative pericarditis; arthritis, and carcinoma fro: 
metaplasia of chronically inflamed bronchial mucosa. 

The aim of treatment is to reduce, as far as possiKt 
the ill effects of the permanent lesions by non-surgica 
means, or to remove the lesions completely by lobe, 
tomy. The latter is overwhelmingly the treatment ( 
choice for those patients (1) whose age, cardiorespia 
tory functional reserve and general condition a' 
suitable; (2) whose lesions are restricted to one lob 
or to the right lower and middle lobes, or to the I-.‘ 
lower and lingular ("left middle”) lobes or, in so: 
cases, to all the lobes of one lung (total pneumonectoir; 
or to one lobe of each lung or to two lobes of one Ic 
and one lobe of the other lung (bilateral lobectonn 
(3) who have failed to attain a satisfactorily staV 
condition of improvement from non-surgical treatme 

Postural drainage is the most valuable of the r.r 
surgical measures. Its aim is to improve bronct. 
drainage, thereby lessening toxic absorption from: 
tained bronchopulmonary secretions and reducing: 
fection in the bronchi and lung. 

Every bronchiectatic patient should have at 1- 
one bronchoscopic examination, not only because so: 
otherwise undetectable intrabronchial lesion may ’ 
discovered but also because the aspiration of secreth 
and the chemical shrinkage of the bronchial muw 
often bring about improvement in the symptor 
which in occasional cases is astonishingly great. Err 
choscopy is also of value in preventing the developfflE 
of bronchiectasis in early cases of pneumonitis or "c 
resolved pneumonia.” 

Measures that promote expectoration are benefict 
The usual expectorants and the. inhalation of a neb', 
lized spray of a 1:100 dilution of epinephrine solutk 
may prove useful if the secretions are thick and e 
pecially viscid. 

Treatment of infection in the nasal sinuses, nos 
mouth, and pharynx may improve the bronchiectat 
symptoms. The author does not recall a single ca.s 
however, in which so-called radical sinus surgS; 
carried out in the presence of troublesome bronchied^ 
sis has either completely cured the sinus disease e 
importantly improved the symptoms of bronchieda 
sis. Stephen N. Tager, 

Eosinophilia with Pulmonary Disease on 
from the Tropics. J. Apley and G. H. Grant, 

2: 308-309, Sept. 2, 1944. 

A considerable eosinophilia, associated with a noU;- 
and a transient pulmonary infiltration, was encounttf^- 
in an Englishman returning from Bengal. The eo=fl^’ 
philia Increased after an attack of acute febrile br^ 
chitis in England. Loffler’s syndrome and tropi ' 
eosinophilia are compared and it is suggested tba 
two conditions are not clearly distinguishable 

Lofiler’s account of the x-ray findings in the 
emphasized the transitory nature of the shadows, ^ 
Weingarten (Lancet 1: 103, 1943) has stated tba | 
tropical eosinophilia “the mottling rarely lasts j 
than four weeks.” This is, however, not ; 

true, since Emerson (U. S. Nav. ’ M. Bull. ^ , 
1944) recorded a case in which the shadows had ac 
increased after three months before beginning to . 
following arsenical treatment. "Thus,” ^ Lt > 
thors, "from the mildest case of Lofiler’s syndro 
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the most severe eases of tropical eosinophilia, there 
is n gradation in the duration of the shadow.” 

Spontaneous Pneumothorax and Bronchial Asthma. 
Hugo T. Engelhardt and Vinci'nl J. Derbes. Ann. 
Ini. Med. 21: 711-718, October HIM. 

The phy.sical signs of pneumothorax associated with 
.asthma do not tliffer from those of otlier etiology. 
Pain, cough, dyspnea, and shock arc found. Fremitus, 
and breath and voice sounds are suiiprcsscd. Hyper- 
rcsonancc and displacement of the heart are often 
demonstrable. The roentgen examination is the siiic 
I'.ta v.nr, of diagnosis and without its aid many minimal 
eases wotild be overlooked. The main point in the 
liftcrcntial diagnosis is the exclusion of the tubercle 
oacillus as the etiologic agent. 

- The authors report a case in a -IS-ycar-old man com- 
daining of severe dy.spnea of three weeks’ duration. 
.;lc gave a history of recurrent attacks of asthma 
; ollowing pneumonia a year and a half before admis- 

- ion. A rocntgenogr.am of the chest showed .W per cent 
I'ollapse of the right lung and mottling in the first intcr- 
,-.pace on the left. The patient was thought to have a 

ight pneumothorax and bronchial asthma. Thora- 
;entesis was done, and 200 c.c. of air were withdrawn 
rom the right hemithorax. On the third hospital day 
■u blowing sound iv.a.s he.ard over the right side of the 
■hest, indicative of a possible bronchopleural fistula; 
■,,300 c.c. of air were withdrawn from the chest on 
■ his day. Death occurred two days later. 

Autopsy showed no enlargement of the heart. The 
ight lung tveighed 5.50 gin., and the left 390 gm. The 
ormcr wa.s .stnall and somewhat wrinkled on its sur- 
ace, which was marked by fibrous adhesions and 
.tccasional emphysematous blebs. Tltc pleura was 
..hickened by dense scar and fibrous tissue. In the 
.najority of tlic sections the alveoli were partially col- 
.apsed. All the bronchi tverc dilated, the fibrous tissue 
iround them being hypertrophied and heavily infil- 
n'ated with lymphocytes. 

The authors point out that if the spontaneous pneu- 
mothorax accompanying asthma were due to an ero- 
sion process, it would be followed by pleural infection 
ind pyopneumothorax, but this is not tfic case. They 
account for the collapse by the intermediation of a 
valve vesicle (congenital, emphysematous, or cicat- 
ricial). With each respiratory cycle the positive pres- 
sure increases in the vesicle because the nature of the 
Lesion allows air to enter more easily than to leave, 
fn this manner a vicious cycle is initiated, so that the 
pleural covering of the vesicle becomes progressively 
thinner and, because of diminished blood supply, de- 
vitalized. Then, without any appreciable strain, the 
vesicle tears and a greater or lesser degree of'pneu- 
mothorax results. 

The danger of rupture may be considered greater on 
3eep inspiration than on coughing, since atmospheric 
oressure is present within the alveoli and a negative 
sressure without. During coughing, the tendency is 
;oward the closer approximation of the chest wall to the 
ung, resulting in a decrease in negativity in the intra- 
pleural space and a lessening of the positive pressure 
n the alveoli. Both these factors act to preserve the 
ntegrity of the vesicle. Coughing, however, could tear 
;he lung in marginal zones where the pressure is un- 
;qual. 

Whereas spontaneous pneumothorax can happen at 
my age, it usually occurs in early adult life, when nega- 


tive intr.aplciiral pressure is greatest. The elastic re- 
coil of the lung is greater in youth, the action of the 
diaphragm is more efficient, and the degree of emphys- 
ema is less. 

The prognosis in pneumothorax complicating asthma 
is good, the vast majority of cases going on to recov- 
ery with a minimum of therapy or none, provided the 
patient is not in an acute asthmatic attack. 

The removal of air from the pleural space is strongly 
contraindicated for three reasons: (1) the equality of 
prc.ssure within .and without the alveolus facilitates 
hc.aling of the torn vesicle; (2) removal of air and the 
production of a negative intrapleural pressure favor 
the formation of a bronchopleural fistula, from which a 
chronic pneumothorax or a tension pneumothorax may 
result; (.3) the existence of a fistula favors the con- 
tainiiialion of the pleural space. Tension pneumo- 
thorax appears to be the one indication for thoracen- 
tesi.s. Here action is imperative to relieve respiratorj' 
distress. After the site of rupture has healed, the use 
of air-oxygeii mixtures where the concentration of 
oxj’gcn approaches 100 per cent may be of real value. 

Stepiie.v N. Tager, M.D. 

Pulmonary Cysts. David G. Pugh. Am. J. M. Sc. 
208; G73-C81, November 19-14. 

This paper, appearing under the heading "Progress 
of Medical Science,” is in the nature of a review. 

Since the etiologic factors are varied, and perhaps 
not completely understood, the author believes that 
pulmonary cysts are probably best classified from a 
roentgenologic point of view; that is, on the basis of 
.size, .shape, number, and distribution. He quotes 
Sellors’ classification (Tubercle 20: 49, 114, 1938). 

Some pulmonary cysts, particularly the "balloon” or 
"distention” type, which occur in newborn infants, are 
probably congenital in origin. In the light of studies 
which indicate that the development of the permanent 
pulmonary parenchiona of the adult occurs after birth, 
taking from three to fourteen years for its completion, 
it is probable that the origin of many pulmonary cysts 
should be considered "developmental” rather than 
"congenital.” Disturbance in the development of the 
lung, notably infection in early life, may result in per- 
sistence of the primitive infantile type of lung. The 
bronchi in such a lung may become stretched and dis- 
tended, and bronchiectatic and cystic structures may 
occur, depending on whether the bronchi remain patent 
or become shut off at the proximal end. 

It has been emphasized recently that pulmonary 
cysts are frequently acquired, as the sequelae of 
bronchitis or bronchopneumonia. A pneumatocele 
may start as acute lobular emphysema. A check-valve 
obstructing the bronchial lumen may be due either to 
non-resolution of the initial inflammation or to a subse- 
quent distortion of the dilated air spaces. In infants 
with pneumonia there have been reported lesions which 
resemble congenital cysts, but which are really due to 
regional obstructive pulmonary emphysema. These 
usually disappear spontaneously. 

Cysts may produce symptoms through the following 
mechanisms; (1) There may be respiratory embarrass- 
ment due to loss of lung tissue owing to the expansion 
of the cyst, compression of the remaining lung, and me- 
diastinal displacement. (2) Infected cysts may cause 
symptoms of pulmonary suppuration. (3) There may 
be enlargement of the right side of the heart and car- 
diac failure. 
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Pulmonary cysts are to be distinguished from em- 
physematous bullae and tension pneumothorax. In- 
fected cysts must be differentiated from lung abscess, 
tuberculous cavitation, empyema, and cavernous 
bronchiogenic earcinoma. 

Bronchography is not considered to be of much as- 
sistance in cases of cystic lung, although it has been 
used in the attempt at differentiation from empyema. 
It may also be used to determine the extent and site of 
cystic bronchiectasis. Benjamin Copleman, M.D. 

Congenital Absence of the Limg (Agenesis) and 
Other Anomalies of the Tracheobronchial Tree. 
Charles F. Ferguson and Edward B. D. Neuhauser. 
Am. J. Roentgenol. 52: 459-471, November 1944. 

Agenesis of the lung has been encountered so rarely 
that only about 50 examples have been recorded in the 
medical literature. The authors have seen 5 cases of 
this developmental anomaly during the past six years. 
All 5 were diagnosed during life by bronchoscopic ex- 
amination followed by lipiodol roentgenograms of the 
tracheobronchial tree. Four patients are still living. 

Males are more commonly affected, though 3 of the 
authors’ patients were females. The left lung is more 
frequently absent than the right. As to cause, the 
theory of a developmental error of endogenous origin 
seems most logical . A great number of cases show coin- 
cidental anomalies, such as a narrowed trachea, extra 
cartilaginous rings, supernumerary bronchi of the nor- 
mal lung, absence of the pleura on the affected side, 
tracheo-esophageal fistula, esophageal stenosis, and 
synostosis of various ribs. In addition, more distant 
congenital abnormalities have been recorded. Each of 
the authors’ patients had some other developmental 
anomaly. 

Anatomically three types of agenesis are recognized, 
depending on the age at which the developmental de- 
fect occurred in the embryo: (1) true aplasia — cases in 
which there is no trace of a lung, bronchus, or vascular 
supply to the affected side; (2) cases in which there is a 
tiny out-pocketing of the trachea; that is, a primordial 
bronchial bud, but no lung tissue; (3) extreme hypo- 
plasia, in which the bronchus is fully developed, but 
reduced in size, ending in a fleshy structure without 
lobes, which lies in the mediastinum. Most cases fall 
in the first category — true aplasia. 

Symptoms are variable or may be altogether lacking. 
In practically every case the potentially vacant space 
in the chest is filled with displaced heart, thymus, and 
other mediastinal contents. The roentgenograms gen- 
erally show a dense homogeneous shadow on the af- 
feeted side, with displacement of the heart and medi- 
astinum to that side and with elevation of the diaphragm 
and narrowing of the intercostal spaces. Bronchoscopy 
is the only rational and final method for accurate clini- 
cal diagnosis. Lipiodol injection at the time of bron- 
choscopy should solve the problem. 

Prognosis should always be guarded, although the 
condition is compatible with longevity. In cases of per- 
sistent emphysema or atelectasis, or cases of supposed 
unresolved pneumonia or recurrent pneumonia in the 
same lobe, congenital anomalies of the tracheobronchial 
tree must be considered. 

Case histories of five patients with agenesis of the 
lung are presented, accompanied by roentgenograms 
and bronchograms. Bronchograms of five cases of 
tracheobronchial tree anomalies are also presented. 

Clarence E. Weaver, M.D. 


Abscesses of the Lung in a Premature Baby. WS- 
liam Leach and Mark Holland. Am. J. Dis. ChiH. 
68; 324-326, November 1944. 

The authors’ patient was a six weeks premature in- 
fant seen at the age of two and a half months. Deliveq 
had been normal, and the child appeared to be thrira- 
when an intermittent fever developed, with an unpro- 
ductive cough. Examination showed signs of pner- 
monia in the right lung and sulfathiazole therapy m; 
instituted. Symptoms and signs increased in severitt 
during the next forty-eight hours with but little riser, 
temperature. Thoracentesis produced 20 c.c. of thid 
pus which contained staphylococci. A second aspin- 
tion, six days later, following a severe unproductm 
spasm of coughing, yielded 30 c.c. of similar materii 
A chest roentgenogram at this time showed little eu 
dence of pleural fluid and revealed three large circuh 
areas of decreased density w'ith rather thick walls, ap- 
parently cavities, occupying most of the right lun: 
A second roentgenogram, three weeks later, showed ll 
cavities to be slightly smaller, with no pleural reactic 
Clearing thereafter was progressive, so that only t 
centuation of the peribronchial markings in the midt 
part of the right lung remained after eight months. 

The authors assume these lesions to have been pi 
monary abscesses, although no fluid levels in the caviti. 
were ever described nor can they be detected in the e 
cellent roentgen reproductions. In addition, therein 
no history of preceding upper respiratory diseas 
foreign body aspiration, or operative procedure. 

Lester M. J. Freedman, M.D. 


Pulmonary Disease Associated with Mega-Esoplt 
gus. H. Stephen Weens. Am. J. Roentgenol. St 
472-480, November 1944. 

A review of the literature reveals little attention I’ 
the occurrence of pulmonary lesions accompanjnoJ 
mega-esophagus. During the past four years the autht* 
has observed 15 cases of this latter disorder and in 5 c 
these cases pulmonary disease was demonstrated roent- 
genologically. One patient had an abscess in 
upper right lobe. Another showed the presence i 
acute and chronic pulmonary disease consisting of a: 
piration pneumonitis and interstitial fibrosis. In ® 
third case there ivas diffuse interstitial pulnion^ 
fibrosis. A fourth patient had aspiration pneumonia 
in both lung bases. In the fifth patient there was a’ 
associated bronchiectasis. 

It should be emphasized that the digestive disturb 
ances of mega-esophagus, especially in the presence c 
respiratory symptoms, may appear so slight to the p' 
tient that he will frequently conceal their present* 
Among the roentgen evidences of mega-esophagu® 
widening of the mediastinal shadow toward the rig ■ 
side, extending from the base of the neck to the dn 
phragm. A fluid level in the esophagus is a helpful si^^ 
Another observation of great significance is n don - 
air column overlying the upper dorsal spine in the pc’ 
tero-anterior view. The central air column 
the trachea, which is seen through the air column o 
upper dilated esophagus. ji 

In aU patients with mega-esophagus, the 
pulmonary disease should be suspected and searc ^ 
for. Similarly, in patients with pulmonary 
unknown etiology, the presence of mega-esop 
should be taken into consideration. It is believe ^ 
the pulmonary lesions are the result of aspirut*® 
esophageal contents. 
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rivo case reports witii reprodiiclioiis of rociitgctio- 
grains are given. Cuaui-nci: E. Whavkii, M.D. 

Pulmonary Suppuration Secondary to Cardiospasm. 
1. Bird-Acosta. Am. J. Roentgenol. 52: 4Sl-dSG, 
November lilM. 

There arc mmterous c.'mse.s of esophageal retention. 
Of these, cardiospasm, though a fairly cotnmon clinical 
entity, is rarely considered when an e.vpIanation is 
sought for a chronic pneumonitis of unknown origin. 
The pulmonary suppuration is the result of esophageal 
overflow and aspiration of e.sophagcal contents. Three 
cases of this nature are described in detail, and repro- 
ductions of roentgenograms arc included. 

Ci-AUi-.N-ci: E. W'EAVt'R, M.D. 

Scrub Tj^phus. Results of a Study of the Cases of 
Two Hundred Patients Admitted to and Treated at a 
Station Hospital between Feb. 9, 1943, and Feb, 4, 
1944. Bernard L, Lipnian, Adrian V. Casey, Robin A. 
BjTon, and Edwin C. Evans. War Med. 6: 30I-3I5 
November lOM. 

This comprehensive paper on scrub typhus, based 
on a scries of 200 casc.s trcatcrl in the Southwest Pacific 
area, includes a section on ptihnonary complications 
which should be of interest to radiologists. In the ma- 
jority of the palicnts the c.arliest observed pulmonary 
abnormality was inspiratory and expiratory sonorous 
rales, occasionally associated with a mild rlcgrec of 
cyanosis. In 20 per cent of the scries physical signs of 
bronchitis developed during the course of the disease. 
These included harsh breath sounds, a few scattered 
rales, and cough, productive of some mucopurulent 
sputum, which was occasionally blood-tinged. Roent- 
gen e.vaminaU'on in .such cases either rcvc.'iled no ab- 
normality or showed increased broiichovascular and 
hilar markings. The bronchitis may overshadow an 
underlying rickettsial pneumonitis, such as e.\ists in 
Q fever. With the subsidence of the fever and con- 
comitant clinical hnprovcinent, the signs of the bron- 
chitis or pneumonitis disappear. Nine per cent of all 
the patients contracted bronchopneumonia, and this 
diagnosis was confirmed by roentgen examination. 
Four per cent of the total number acquired lobar 
pneumonia with typical physical signs. Five per cent 
of the patients had pleural effusion, bilateral in 2. 
Three patients had bronchial asthma during the course 
of the disease ; none of these had previously e.\'perienced 
asthmatic attacks. Large pulmonary emboli proved 
fatal in 2 eases. Lobar atelectasis occurred once, in a 
patient with a chest wound. 

Mediastinal Emphysema Resulting from Exposure 
to a Pulmonary Initant. Raymond W. Monto and Paul 
S. Woodall. War Med. 6: 251-252, October 1944.' 

A case of mediastinal emphysema in a young man, 
resulting from exposure to chlorine gas, is reported. 
The diagnosis of interstitial emphysema was estab- 
lished by the characteristic crunching sounds syn- 
chronous with the heart beat heard in the precordial 
area. It was confirmed by the roentgen finding of air 
at the base of the neck in the deep fascial planes. 

Value of Roentgenologic Examination of the Heart. 
M. L. Sussman and A. Grishman, Am. Heart J. 
28: 647-fi60, November 1944. 

The authors present an angiocardiographic study of 
the heart contours in the normal subject and in those 


disca.scs in which tiiere occurs predominant enlargement 
of a single chamber. The observations were confirmed 
in most instances by postmortem correlation. 

Normally, in the postcro-anterior position the right 
heart border is formed by the right auricle. At its 
junction with the supracartliac segment there is or- 
diimrily some portion of the ascending aorta. The 
aortic valve is situated a variable distance within the 
cardiac silhouette. The lower left contour is formed by 
the left ventricle, and above this is the pulmonary ar- 
tery. Between the tivo there is usually a small segment 
which is not demonstrable in the usual angiocardio- 
gram but is thought to be the left auricular appendage. 
The pulmonary valve is also hidden in the cardiac sil- 
houette. The pulmonary conus does not form part of 
the cardiac contour. In a few cases the descending 
branch of the left pulmonary artery may be projected 
so that its shadow merges with that of the pulmonary 
artery and actually forms the contour of the middle 
left cardiac segment. As the subject is rotated into the 
right anterior oblique position, the pulmonary artery 
forms the entire middle left arc. In the right lateral 
projection the pulmonary conns also forms part of the 
contour below the pulmonary artery. In the left an- 
terior oblique position the right ventricle may constitute 
part of the lower anterior contour in some cases, but 
most often it is obscured by the right auricle. The 
lower left border in this position is formed by the left 
ventricle. The boundaries of the right ventricle can- 
not be identified in this view. The interventricular 
groov'c does not correspond to the position of the inter- 
ventricular septum as seen angiocardiographically. 

Right ventricular enlargement, which is characteris- 
tic of cor pulmonale, is indicated by prominence of the 
pulmonary artery segment even though radiologically 
the heart may not appear enlarged. In the absence 
of pulmonary artery dilatation, the only evidence of 
moderate right ventricular dilatation in emphysema is 
enlargement of the heart to the left, but this observa- 
tion is useless unless clinical data exclude left ventricular 
dilatation and a pulmonary disease is present in which 
cor pulmonale might be expected. 

The outstanding example of left auricular dilatation 
is seen in mitral stenosis . Roentgenologically a straight- 
ening or convexity of the middle left cardiac contour is 
observed in the postero-anterior and right oblique posi- 
tions. The chamber may be demonstrable as a dense 
area within the cardiac shadow. Sometimes it projects 
to the right and overlaps the right auricular contour. 
In the right oblique and right lateral positions there is 
encroachment upon the retrocardiac space. The esoph- 
agus is displaced posteriorly and to the right and is 
compressed. Angiocardiograms show elongation, ele- 
vation, and anterior bowing of the pulmonary artery, 
but it is not ordinarily dilated to any significant degree. 
The right ventricle is also bowed anteriorly. Except 
when the left auricle is seen directly, the most accurate 
criterion of its size is the position of the esophagus. 

Left ventricular enlargement may take the form of 
concentric hypertrophy with little or no dilatation 
(usually associated with hypertension) or eccentric hy- 
pertrophy with dilatation. In concentric hypertrophy 
the contour of the left ventricle is the basis of roentgen 
diagnosis. The outline becomes more rounded and 
with increasing hypertrophy there is also elongation 
of the ventricle. Concentric hypertrophy with dilata- 
tion is manifested first by an increase in the size of . the 
left ventricle, particularly in its long diameter, accom- 
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panied usually by enlargementto the left and posteriorly. 
The authors are not in agreement with those who believe 
that, when the long diameter of the heart exceeds the 
transverse diameter by more than 10 per cent, enlarge- 
ment of the left ventricle may be assumed, for the long 
diameter is not a true indication of the length of the 
ventricle. Therefore, until the increased volume is de- 
tectable by measurement of the whole heart, it is 
necessary to rely upon visual impression to ascertain 
whether the left ventricular contour is abnormal. 

In their conclusion, the authors point out that the 
roentgen examination is only a part of the study of the 
heart. Only as the findings are considered critically 
in association with other clinical data do they become 
of real value. Alone they may be insignificant or even 
misleading. Henry K. Taylor, M.D. 


On the Circulation Through the Heart, the Big 
Vessels and the Pulmonary Circulation, Simultane- 
ously Recorded by Cinematography and Electrocardiog- 
raphy. Nils Westermark. Acta radiol. 23; 473-510, 
Oct. 31, UU2, (In English.) 

This aviicle, which assumes the importance and pro- 
portions of a monograph on the subject of cinemato- 
graphic and electrocardiographic demonstration of 
circulatory phenomena, does not lend itself to adequate 
abstracting within the limited space of Radiology and 
should be read in the (English) original by anyone in- 
terested in this outstanding research work. 

The author himself summarizes his experiments and 
findings as follows; 

“By injecting thorotrast as the contrast medium the 
circulation through the heart and the big vessels has 
been recorded by roentgencinematography at a rate of 
32 pictures per second. Electrocardiography has been 
simultaneously carried out. This permits the film pic- 
tures to be compared with the electrocardiograms with 
an accuracy of 0.03 sec. 

“The circulation time through the lesser circulation 
has varied between 1.4-2. 5 sec. with an average of 1.7 
sec. 

“The maximal circulatory rate in the pulmonary 
artery during systole is found to be 150-200 cm. /sec. 
and in the aorta 350-650 cm. /sec. The mean rate of 
flow during systole and diastole is 25-30 cm, /sec. and 
35/65 cm./sec., respectively. 

“The circulation through the heart shows that the 
atrio-ventricular valves open at P and close immedi- 
ately before Q. It is only during this period that the 
ventricle seems to fill up with blood. During this period 
the auricle empties itself only in part and apparently 
forms a blood reservoir holding large quantities of blood- 
rests. The auricle is getting filled up all the time, with 
a more rapid filling immediately after the T wave at the 
beginning of the diastole. 

“The systolic contraction of the ventricle begins in 
conjunction with the QRS complex with a downward 
movement of the atrio-ventricular junction. In so 
doing the junction seems to bulge into the ventricle like 
a cone. The downward movement of the atrio-ventricu- 
lar junction is probably caused by contraction of the 
interventricular septum. Then the ventricular wall 
begins to contract at the apex at the same time as the 
atrio-ventricular junction is seen to make a regressive 
movement between the S and T waves. During this 
period the space between the atrio-ventricular junction 
and the inner contour of the ventricular apex seems to 


be unaltered. The ventricular wall then continues its 
contraction successively up to the conus arteriosus. 

“This progressive course of the contraction of tie 
ventricle accords well with Lewis’ investigationsintotie 
excitation of the ventricular wall, its distribution anl 
duration. 

"The semilunar valves do not seem to open until tk 
beginning of T when the contraction wave through the 
ventricular wall reaches the conus and when the ven- 
tricular pressure has attained its maximum. The 
closure of the semilunar valves takes place at the end cl 
T. The ventricle has then almost completely emptid 
itself and afterwards seems to stand under prolonged 
contraction holding a slight amount of blood-rests. .M 
the P wave the ventricle is seen to relax and the atrio- 
ventricular valves to open at the same time as the nest 
phase sets in. 

“The different phases of contraction of the ventrid*. 
and auricle also seem to be reflected in the pressure 
curves from auricle, ventricle, and aorta.” 

Ernst A. Schjiidt, M.D. 

Rupture of Mitral Chordae Tendineae. Clinical an! 
Pathologic Observations on Seven Cases in Whitl 
There Was No Bacterial Endocarditis. Orville T. Baile; 
and John B. Hickam. Am. Heart J. 28: 578-600, 
November 1944. 

The histories and pathologic observations in 7 cases 
of rupture of the mitral chordae tendineae unassociated 
with bacterial endocarditis are reviewed. All showed 
fibrosis and chronic injury of the mitral valve. In two, 
the lesions were those of rheumatic heart disease; in the 
remainder, the changes suggested quiescent rheumatic 
disease, but were not pathognomonic. The roentgen 
findings are of particular interest. In 2 of the 4 cases 
examined a moderate dilatation of the left atrium was 
observed. In neither of these cases was there a signifi- 
cant mitral stenosis at autopsy. In one case the left 
atrium exhibited a systolic pulsation. This is a sign of 
very brisk mitral regurgitation. Dr. M. C. Sosman, b 
a personal communication to the author, stated that he 
has noted this finding in two other patients who are stih 
living and feels that it is strongly suggestive of ruptws 
of the mitral chordae tendineae. If further study con- 
firms this, the observation will be of great assistance b 
the diagnosis of the condition. 

THE DIGESTIVE SYSTEM 

Diagnostic Delay in Gastric Carcinoma. Gilsoc 
Colby Engel. Pennsylvania M. J. 48: 126-12^ 
November 1&44. 

More deaths are caused by cancer of the stomach than 
by cancer of any other organ of the body, deaths 
100,000 population being 29.6 as compared with H- 
for cancer of the female genital organs and 10.4 
mammary cancer. In only 17 per cent of cases seen W 
the author is there any hope of cure, and this figure does 
not differ greatly from those of other clinics. “The fin- 
ger of guilt,” he says, “must point to delay” — delay® 
appearance of symptoms, delay on the part of the pn 
tient in seeking medical advice, delay by the physic®® 
in making a diagnosis and in seeking surgical 
tion. To these causes of high mortality must be ad c 
inadequacy of surgical procedure. . 

The three ehief diagnostic tests for early carcino 
of the stomach are gastric analysis, roentgenograp 
and gastroscopy. The author states that with neg 
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live x-ray findings and a positive history there is still a 
25 per cent chance of an idccr or carcinoma being pres- 
ent and that the chance of error in dilTercntiating be- 
tween a benign and a malignant lesion i.s about 50 per 
cent. Added to this possible error is the further fact 
that in about SO per cent of gastric carcinomas the 
sxanptoms disappear on an ulcer regime. The accuracy 
of gastroscopic c.\-aminatioi) is given as about 75 per 
cent, and of gastroscopic and roentgen examination 
combined as S5 per cent. 

The indications for operation are listed as follows: 

1. Ga.stric lesion with low acidity. 

2. Ga.siric lesion — middle age — loss of appetite — 

tired. 

3. Gastric lesion — greater curvature of posterior 

wall. 

4. Large prepyloric lesion regardless of acidity. 

5. Fundal lesion or high lesser curx'ature lesion. 

0. Obstructive gastric lesion. 

7. Penetrating gastric lesion. 

S. Ga,stric lesion with hemorrhage in patient o\‘cr 
45 years old. 

9. Medically treated gastric lesion — four to six 
weeks’ treatment and .still a positive x-ray. 

Joseph T. Dan'zep., M.D. 

Diveryculitis of the Distal Colon. Harold G. Rcincke. 
Ohio State M. J. 40: 939-941, October 1944. 

Diverticula arc the most common of all lesions of the 
large bowel. While usually of no immediate clinical 
importance, they may give rise to several secondary 
processes; of tlie.se, diverticulitis is the most important. 
Diverticula may be demonstrated cither by the barium 
meal or by barium enema. If the clinical evidence 
points to the colon as the seat of the trouble, the enema 
study should be performed first. This materially 
lessens the danger of making a partial obstruction a 
complete one. The enema should be given under 
fluoroscopic guidance so that the contours and move- 
ments of the bowel can be studied from all angles. 
Spot films taken on the fluoroscopic table as the column 
of barium progresses sometimes furnish information not 
revealed by those of tlie completely filled colon. Post- 
evacuation films arc of great value and will often show 
diverticula which were not seen when the colon was full. 
Failure of the diverticulum to fill immediately is at- 
tributed to swelling of its mouth or to the presence of 
bowel contents which prevent entrance of the barium. 

A differential diagnosis between obstruction due to 
diverticulitis and that produced by carcinoma cannot 
be made rocntgenologically, unless some of the barium 
passes through the constricted area. Carcinoma de- 
stroys the mucosa and produces a margin on which no 
mucosal pattern can be seen, while in diverticulitis 
the mucosal folds persist and are usually exaggerated. 
Serial roentgenograms are of great assistance. The 
constriction . due to tumor remains unchanged, in. size 
and shape while the inflammatory constriction may 
vary from time to time in its more intimate detail. A 
cancerous constriction is usually relatively short and the 
adjacent walls, as a rule, fill out widely and fle.xibly; 
in diverticulitis the constriction is usually relatively 
longer and the adjacent gut is likely to be irritable. 
Diverticulitis and carcinoma rarely ocemr in the same 
person. 

The patient with complete obstruction must have a 
cecostomy. Following this, he should again be ex- 


amined rocntgenologically in an attempt to arrive at 
the correct diagnosis. In some cases of diverticulitis, 
the inflammation has been found to subside and fur- 
ther surgery has been unnecessary. 

Meckel’s Diverticulum: Preoperative Roentgen 

Diagnosis. Glenn D, Carlson. Mil. Surgeon 95; 272- 
274, October 1944. 

A case of Meckel’s diverticulilm, diagnosed pre- 
opcratively by roentgen studies, is presented. The 
author advocates the utilization of frequent roentgeno- 
grams and fluoroscopy during the four to six hours 
following the barium meal as affording greater oppor- 
tunity for the demonstration of diverticula, abnormal 
mucosal patterns, and other intestinal variations. He 
believes that the number of small bowel lesions demon- 
strated is in proportion to the amount of time and 
study devoted to examination. 

Diagnosis of Liver Abscess by Means of Thorotrast 
Hepatosplenography. Wallace M. Yater. J. A. AI. A. 
125: 775-778, July 15, 1944. 

A brief discussion is presented of liver abscess, both 
amebic and pyogenic, with reference to the diagnostic 
efficacy of hepatosplenography following thorotrast 
injection. The adult dose of thorotrast is 75 c.c, and 
the x-ray exposures are made several hours after in- 
jection, Details of the technic are given. Reference 
is made to a previous study of 280 patients, on whom 
this procedure was used without harmful effects (Yater 
and Coe; Ann. Int. Med. 18: 350, 1943. Abst. in 
Radiologj’4I: 410, 194.3j. 

The abscess is demonstrable as an area of lesser den- 
sity than the normal liver tissue. Metastatic car- 
cinoma also appears as an area of decreased density 
but is frequently surrounded by a halo of condensed 
liver tissue, which serv’es as a differentiating feature. 
Solitary tumors are unusual but present roentgeno- 
graphic features similar to those of metastatic growths. 
The same is true of echinococcic and other rare C 3 'sts. 

Five cases of probable amebic liver abscess and 2 of 
pyogenic liver abscess are presented. Unfortunately 
the reproductions of the roentgenograms are so poor 
that little benefit can be obtained from their study. 

The author believes that increasing alertness to the 
possibility of amebic abscess ■will be necessary in the 
future because of the likelihood of its occurrence in serv- 
ice men returning from the tropics. 

Robert S. MacIntyre, M.D. 

(University of ^lichigan) 

Pancreatic Lithiasis with Associated Intestinal 
Hemorrhage. Report of a Case. Herbert Fanger. 
New England J. Med. 231: 678-680, Nov. 16, 1944. 

A 63-year-old man had diffuse abdominal pain of one 
year's duration, with tarry and blood-streaked stools 
and a loss of 20 pounds in weight. The pain was not 
referred to the back nor did it show radiation. Blood 
studies and x-ray examination of the gastro-intestinal 
tract gave no information. At autopsy, an ulceration 
4 mm. in diameter was found near the ampulla of 
Vater, filled with fresh clot, beneath which was a stone 
3 mm-, in diameter. Numerous smaller stones were 
found throughout the pancreatic ducts. 

No adequate explanation for the formation of pan- 
creatic stones has been offered and their etiology is 
unknown. Theoretically, pancreatic lithiasis should 
be seen on a scout film of the abdomen, but the . >> '1 
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size and low calcium content of the stones probably ex- 
plain the infrequency of this finding. 

John B. McAneny, M.D. 


THE SDPRARENALS 

Two Cases of Sympathicoblastoma of the Suprarenal 
Gland with Metastases to the Cranium and the Tubular 
Bones. Thomas Rosendal. Actaradiol. 23 : 462-472, 
Oct. 31, 1942. (In English.) 

Two cases of sympathicoblastoma, apparently origi- 
nating in the suprarenal glands, with extensive osseous 
metastases are reported. 

In the first case, in an 18-month-old boy, metastatic 
tumors were observed above the left orbit in the frontal 
bone, in the left mandible, and in the diaphysis of the 
left radius, as well as in the diaphyses of both femora, 
tibiae, and humeri. X-ray examination of the abdo- 
men showed a large tumor in the left kidney region 
with evidence of some small irregular calcifications. 
The osseous changes were first interpreted as Ewing’s 
tumor or, possibly, osteomyelitis, syphilis, or Schiiller- 
Christian disease. Radiotherapy resulted in temporary 
improvement only. The microscopic diagnosis follow- 
ing necropsy was sympathicoblastoma of the supra- 
renal gland with metastases. 

In the second case, in a one-year-old boy, fixed tu- 
mors in both temporal regions with bilateral exophthal- 
mos were observed, and a large tumor in the right 
flank could be palpated. Roentgenograms of the cra- 
nium showed spicule formation at the bone surface in 
the temporal region and numerous small bone rarefac- 
tions in the right mandible. These bone changes were 
tentatively diagnosed as hemangioma. A large soft- 
tissue tumor was demonstrable in the right kidney re- 
gion, containing numerous minute calcifications. 
Biopsy of one cranial tumor resulted in the diagnosis of 
sympathicoblastoma. Following radiotherapy, the 
bone spicules in the cranium disappeared and there was 
an improvement of the clinical symptoms, although 
roentgenographically the destructive bone changes 
seemed to increase. The patient was still alive at the 
time of publication (four months after radiotherapy). 

Sympathicoblastoma, which seems to be invariably 
fatal, is rather rare. It has been described as (neuro- 
genic) glioma by Virchow and as retroperitoneal sar- 
coma of the Ismiphosarcoma group by Dalton. The 
roentgenologic differential diagnosis is difficult, as 
demonstrated and discussed in both cases by the author. 
In addition to the diseases mentioned above (Ewing’s 
tumor, osteomyelitis, syphilis, Schiiller-Christian dis- 
ease, hemangioma), Wilms’ tumor, lymphosarcoma, 
ovarian tumor, leukemia, chloroma, periostitis, rickets, 
and other diseases "must be considered. 

Ernst A. Schmidt, M.D, 


THE SKELETAL SYSTEM 

Roentgenological Diagnosis of Skeletal Diseases of 
Infants and Children. (Russell D. Carman Lecture of 
Radiological Society of Minnesota.) Ralph S, Bromer. 
Minnesota Med. 27: 895-904, November 1944, 

Before discussing the characteristic bone changes in 
various children’s diseases, the author warns against 
the careless use of the word pathognomonic in this con- 
nection. Signs that at one time were considered path- 
ognomonic of a given condition have, with increasing 


application of roentgen diagnosis to skeletal lesion;, i 
been demonstrated in other disease processes as well, | 
The conditions described in the ensuing pages includ; j 
fetal and infantile rickets, late rickets, renal rickets, | 
scurvy, lead poisoning, leukemia, the chronic hemoljti; I 
anemias, siekle-cell anemia, celiac disease, xanthoma- i 
tosis, Gaucher’s disease, and congenital syphilis. Kot 
only does the author present the important roentgen ■ 
features of each of these diseases, but by frequent refa- 
ence to the literature he seeks to demonstrate the prog- 
ress made in their diagnosis in the last two decades. 

A reading of the article in the original is strongly 
recommended, for it does not lend itself to satisfactoq 
abstracting. The zeal and enthusiasm which Bromer 
has given to the study of roentgen pathology in bore 
over a period of years are here reflected, as they arei; 
the clarity and comprehensiveness of his many paper; 
on the subject. Particularly has his work been a hel; 
in maintaining clear and definitive classifications of the 
various lesions. Percy J. Delano, M.D. 


Leontiasis Ossea Complicated by Marjolin’s Ulcer 
Observation of a Case for Twelve Years. Ray I 
Burger and Edwin P. Lehman. Surgery 16: 542-57, 
October 1944. 

Virchow applied the term leontiasis, which had bee: 
used to designate the nodular changes in the soft part; 
of the face of the leper, to cases presenting hyperostosis 
of the skull, adding the adjective ossea. The name 
leontiasis ossea is descriptive of the appearance only, 
not of the actual lesion, the nature of which is still 
undetermined. 

Clinically the disease is characterized by slowly de- 
veloping bony deformity of the face, usually beginning 
in early life. If the bony overgrowth impinges on the 
air passages or the cranial nerves, the syndromes gen- 
erally known as craniostenosis result. The malady has 
been compared with acromegaly, but the latter in- 
volves the soft tissues as well as the bones. It has ato 
been likened to Paget’s disease, but that condition 
occurs at a more advanced age and is seldom localized 
to the head. Eden (Brit. J. Surg. 27: 323, 1939) in- 
cludes leontiasis ossea among the fibro-osseous tumors 
of the skull and facial bones under the general designa- 
tion diffuse osteomas, regarding the lesions as true 
benign tumors, though he admits the possibility oi 
infection and trauma as irritative factors. The char- 
acteristic changes are replacement of the bone marrow 
by fibrous tissue and, later, an excessive formation o! 
new bone. 

The disease usually affects the maxilla, malar bone, 
ethmoid and nasal bones; less frequently the sphenoid, 
parietal, and mandibular bones. The involvement may 
be unilateral or bilateral. Roentgenography reveab 
thickening and increased density of the bone of intense 
and uniform character. The surfaces of the affected 
bone are entirely smooth and sharply defined. 
disease does not go beyond the anatomic margins of the 
bone or of a part of the bone if the latter has developed 
from more than one bony anlage. , 

The authors’ patient was a man of 28, who ha 
always had a very large lower jaw. This had cause 
him no discomfort until about six years before 
sion, when he began to experience pain and swelling 
the jaw on the left side and to expectorate 
pus. Some dead bone was removed at this time and ^ 
symptoms were relieved, but a salivary fistula remaine ^ 
Five months before the present admission there was 
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rccunrcncc of (he earlier coniiilaiiils. The lower jaw 
was large aiKlprotnidiiiE, and the iiiaxilinc were proini- 
iicrit. The floor of the inoiith was IciiBthcned forward 
and many teeth were missing. Several sinuses from the 
infected left mandible opened tlirough the mucous 
membrane, and a salixairy fistula was present on the 
right. X-ray exauunatiou revealed a large mass of os- 
teoid tissue projeeting from the lower jaw at its anterior 
Jortion. The maxillae also showed den.se new bone 
onnalion extending into the antra. No abnormality 
vas seen in the calvarium, siionldcr girdle, pelvis, or 
ong bones. I^aboratory examination was esscniially 
legativc. Two operations were performed on the left 
aw for removal of necrotic bone, and several months 
atcr a sequestrum was removed. 

After an interval of eleven years the patient was 
’.gain seen. The jaw had meantime grown progressively 
irgcr and the tumor had increased in size, extending 
ownward and resting on the chest. It now measured 
'2 X 22 X 22 cm. and presented large superficial ulccra- 
ons. The salivary fistula remained open. Part of the 
haxilla had sloughed, leaving a mucosa-lined comimmi- 
tition between the mouth and the antra, which the 
I atient kept closed with wads of tissue i)aj)cr. X-rays 
rvcalcd a tremendous increase in the size of the 
nandibnlar tumor, with involvement of the base of the 
cull and upper cervical vertebrae. Other bones 
lowed no abnormalities except for an old fracture of 
ne left femur. 

The tumor was resected with considerable difficulty 
nd the defect covered with skin flaps. The huge, 
tony Imrd mass measured ,33 X 21 cm. and weighed 
,035 gjn, A fistula partially lined with epithelium con- 
cctcd the superior aspect of the specimen with a large 
■Tegular area of ulceration. The entire tumor was 
aund to be composed of calcified material resembling 
anccllons bone with abundant pearly gray fibrous 
troma. Many large areas of necrosis were seen. There 
ms no evidence of the formation of bone marrow. The 
ntirc mass had the appearance of a benign bone tumor. 

■ Sections of the buccal fistula and the adjacent ulcera- 
ion revealed epidermoid carcinotna, grade 1. This 
he authors regard as of the same nature as Merjolin’s 
leer occurring in chronic ulceration of the skin and 
hronic sinuses. 

The patient did well for a while but ultimately died 
f recurrent carcinoma. J. E. Wuiteleatiier, M.D. 

Pantopaque: Notes on Absorption Following 

lyelography. George M. Wyatt and Roy G. Spurling. 
■urgery 16: 561-566, October 1944, 

Lipiodol and the gases formerly used for myelography 
y the Army Medical Corps have been replaced by 
antopaque, its chief advantage being that it is ab- 
orbed rather than remaining as a persistent foreign 
jbstance in the subarachnoid space. The study re- 
orted here was prompted by observations at the Walter 
feed General Hospital suggesting that this absorption 
light not be so rapid in all patients as was previously 
elieved. 

Follow-up roentgenograms were obtained for 6 pa- 
lents in whom the removal of pantopaque had been 
icomplcte. The films included the skull and entire 
pine and sacrum to exclude the possibility of migration 
f the contrast material. As judged by the x-ray shad- 
ws, there was a definite decrease in the amount of 
isidual pantopaque in all cases. The size and density 
f the 


due to absorption of the entire compound rather than 
of iodine only. In several instances minute residual 
droplets were as opaque to the x-ray as larger droplets 
seen immediately following incomplete removal. If 
the decrease in density revealed by x-ray were due to 
the absorption of iodine from the compound rather 
tlian absorption of the total mass, the remaining small 
collections would have lost their radiopacity. 

Absorption was usually most rapid during the first 
few months following injection. The small remain- 
ing droplets were absorbed at a relatively slower 
rate. Tltc variations in the rate of absorption and in 
the density of the residual droplets may be due to the 
nature of the contrast medium, which is a mixture of 
isomers. 

The emulsifying action of body motion on the collec- 
tion of pantopaque may be responsible for faster ab- 
sorption in some cases than in others. After a month or 
two the material becomes fixed in position, which in- 
dicates some tissue reaction to the residual pantopaque. 
None of the patients had any symptoms referable to 
the residual material. 

One patient showed complete absorption of 0.5 c.c, 
of pantopaque in a period of eleven months. 

J. E. Whiteleather, M.D. 

Variations in Volume and Configuration of the Spinal 
Canal in Lordosis and Kyphosis; Importance of These 
Variations for Myelography. Folke Knutsson. Acta 
radiol. 23: 431-443, Oct. 31, 1942. (In German.) 

Both lordosis and kyphosis produce definite ch nges 
in the volume and shape of the spinal canal, as can be 
demonstrated in anatomical dissections as well as by 
myelography. 

In anatomical specimens of the lumbar vertebrae 
there is generally a narrowing of the spinal canal at 
the level of the intervertebral spaces, especially in the 
region between the 4th and Sth lumbar vertebrae and 
between the Sth lumbar and 1st sacral vertebrae. 
This narrowing is caused by increased protrusion of 
the disk and by more marked bulging of the ligamen- 
tum flavum. The latter phenomenon is due partly to 
forward displacenient of the articular portion and partly 
to increased thickness of the ligament. In kyphosis the 
lumen of the spinal canal is enlarged. As far as the 
shape of the spinal canal is concerned, there is visible 
a more pronounced convex bulging of the ligamentum 
flavum in lordosis of the lumbar spine and the distance 
between disk and ligament decreases in the interverte- 
bral foramen. 

By means of myelography, it can be demonstrated 
that, in lumbar lordosis, the narrowing of the spinal 
canal is accompanied by a corresponding narrowing of 
the dural sac. In kyphosis this narrowing is dimin- 
ished. Ernst A. Schmidt, M.D. 

Hemangioma of the Cervical Vertebra with Fracture 
and Myelomalacia. Olav Holta. Acta radiol. 23: 
423-430, Oct. 31, 1942. (In English.) 

According to Schmorl, Junghanns and others, the 
pathological study of autopsy material demonstrates the 
occurrence of hemangioma in the spinal column in 
about 10 to 12 per cent of all examined cases. Jung- 
hanns' series included 409 spines, with 579 hemangio- 
mata. In about two-thirds of these cases, the hema- 
toma was single. The thoracic spine was most often 
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spine (about 30 per cent) ; hemangiomas of the cer\'ical 
and sacral spine were relatively rare (about 5.5 and 
4.5 per cent, respectively). 

In the majority of the cases, these tumors are small 
and centrally located. Clinical symptoms do not ap- 
pear unless the hemangioma reaches the vertebral sur- 
face and affects the adjacent parts, especially the 
spinal medulla. More or less pronounced transverse 
lesions of the spinal cord may arise from (1) e.xtension 
of the hemangioma to the spinal canal, (2) compres- 
sion by thickening of the vertebral body and arches, and 
(3j compression fractures of the vertebrae. Roent- 
genologically, vertebral hemangioma shows marked 
rarefaction of the spongiosa, resulting in the develop- 
ment of a coarse trabecular structure. In the differen- 
tial diagnosis, other tumors, hyperparath>T-oidism, leu- 
kemia, and Ijrmphogranulomatosis are to be considered. 
Symptomatic improvement has been reported following 
radiation therapy . lu cases of definite compression 
symptoms, laminectomy may bring temporary relief. 

The author presents a case of hemangioma in the 
cervical spine. The patient was a 66-year-old man with 
the history of a moderate trauma to his head, five weeks 
prior to hospital admission. The x-ray examination re- 
vealed a hemangioma in the 4th cervical vertebra 
combined with compression fracture and compression 
myelomalacia. The patient grew progressively worse 
and died within three months. 

The importance of the x-ray examination for de- 
termining the diagnosis, extent, and prognosis of the 
lesions is emphasized. Ernst A. Schmidt, M.D. 


Aseptic Necrosis in the Epiphyses of Digital Pha- 
langes and Metacarpal Bones (Thiemann’s Disease- 
Dietrich’s Disease). Sigurd Franck. Acta radiol 23- 
449-454, Oct. 31, 1942. (InEngUsh.) 

Aseptic necroses in the digital phalanges and meta- 
^rpal bones were first described by Thiemann in 1909 
Since that time, numerous authors have reported cases. 
Franck describes the case of an 18-year-oId male with 
restricted mobility of the fingers and swelling of the 
intttphalangMl joints. The roentgenograms of the 
right hand showed flattening of the head of the first 
metacarpal, a small bone defect in the head of the 
second metacarpal (combined with sclerosis of the 
surrounding tissue), smaller bone defects in the head of 
the first phalanx and in the base of the second phalanx as 
well as irregularity of the interphalangeal interspaces in 
the fourth and fifth fingers, with small exostoses 
Similar changes were observed in the left hand The 
x-ray changes are interpreted as indicative of a ter- 
minated growth disturbance (epiphyseal necrosis) in the 

The literature on the subject is reviewed, and in 
addition-toAhurocntgenologic and clinical aspects ’the 
.etrology.anipathology of aseptic necrosis are discussed 
Ernst A. Schshdt, M.D. 


March Fractoes: a New Concept of Their Etiology 

and a Logical Method of Treatment. Louis W BreS 

and Norman L Higinbotham. MU. Surgeon 95; 313- 
315, October 1944. 


The authors believe that the actual mechanism of 
march fracture is similar to crystallization of steel 
under prolonged variable stress with its resultant frac 
ture. It is postulated that minute bending of the 


metatarsal occurs with each step during a m 
in response to this prolonged intermittent strs 
molecular rearrangement takes place in the caii 
phosphatcin the bone which renders it brittleandti 
it finally to fracture. This theory-, although anfe; 
independently-, is not entirely new, as it has beta: 
tioned by various European authors. 

During the first six months of 1943, GO cases o!r_ 
fracture of the metatarsus were seen by the asi 
Excellent results were obtained in 48 case,; 
results in 5 soldiers with previously symptomatic; 
feet, and a questionable result in 1 case. Treat: 
consisted in the use of crutches for four wcek.v 
complete restriction of weight-bearing. 

March Fracture in Industiy. James H. Edit 
New Orleans M. & S. J. 97: 171-173, October Ifi; 

Three ty-pical cases of march or fatigue fractr! 
the metatarsals in women employees of a shelMs; 
plant are recorded. Concerning tlie compensatic: 
pects of such injuries the author says: “The profe 
extremely difficult as it docs not fulfill the require; 
of an accident. In this state (Louisiana), howert:, 
compensation act provides for the payment of ccc; 
sation in all injuries received by an 'employee i:; 
forming services arising out of and incidental tc 
employ-ment.’ Under this interpretation of thek 
has been ad%-iscd that these cases be accepted c 
the compensation act.” 


GYNECOLOGY AND OBSTETRICS 


Growth and Development of the Pelvis of 
Girls Before, During, and After Puberty. I't 
W. Greulich and Herbert Thoms. Yale J. 
Med. 17: 91-97, October 1944. 

To study the changes in the size and shap« 
superior aperture of the female pelvis during 
and adolescence, 107 girls, ranging in age from '"j 
fifteen years at the inauguration of the 
examined at approximately annual intervals ®'- 
period of four or five y-ears. Ten of the ghh ’ 
re-examined six years after the original e.xatnc^ 
On each occasion the girls were weighed and 
the degree of development of various secondary^ 
characters was recorded, and anteroposteno' ^ 
lateral x-ray films of the pelvis and a postero-a^- 
film of the hand and wrist were made. ^ , ,J 


The pelves of the majority of prepuberal J 

-w 1 f 2 . i 


to four years before menstruation) were 
long oval in shape, with a pelvic index greater 
■i.e., they were dolichopellic, according to 
classification. At this stage the pelvis was c ^ 
ized by an acetabular constriction, formed 
ward projection of the pelvic walls into the p ' | 

medial to each acetabulum. 


During the years just before puberty, 


the sup' 


Ticall'- 


pelvic aperture grew slowly and 


puberty, the pelvis began to widen' more rapidly 


- - . , the 

increased in its anteroposterior diameter, 

WldpneA anrl mr\rp miinflpd. aud th^ ^tj 


widened and became more rounded, and 


S.'l'' 


constriction began to disappear. Thwe 


effect a virtual remolding of the superior p^' 
and the pelvic canal, required about eigh ^ 
for completion. After the remolding of 


completed, there was little further 


practically no change in shape in those gki^ 
followed to early adulthood. 
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riio puberal remolding of tbc pelvis began after the 
ad" stage of breast dcveIoi)nieiit had been attained 
i after some pnlric hair bad appeared. Axillary 
r was not usually present until the pelvic remolding 
1 begun. The pelvic changes were always under 
y before the occurrence of the incnarchc and the fu- 
n of the cpiphyse.s of the distal phalanges of the hand, 
riicir constant position in an orderly sequence of 
jcrnl changes that arc known to be honnonally dc- 
niiucd suggests a similar endocrine basis for the rapid 
■wth and remolding of the pelvis which occur during 
Jerty. 

iight plates arc appended. Each consists of a scries 
ihns of the pelvis of the same girl, made at intervals 
•ra period of years. 


THE GENITO-URINARY SYSTEM 

njuries of the Urinary Tract Complicating Fractures 
•he Pelvis. T. H, Sweetser. Minnesota Med. 27: 
;-SlG, October 19M. 

Vmong 103 consecutive cases of proved fracture of 
pelvis treated in the MinucaiJolis General Hospital 
.-he last five years, gross injury to the urinary tract 
urred in 12 and there was unc.xplaincd hematuria in 
others. Among the 12 cases of gross injury, were 2 
.'upture of the bladder, of rupture of the posterior 
thra, and 2 definite renal injuries, 
liagiiosis of urinary tract involvement depends 
inly on the history and physical findings, supplc- 
nted by intravenous urography or catheterization 
1 cystography with an organic iodide solution, such 
skiodan, diodrast, or ncoiopa.\. In dealing with rc- 
l trauma, intravenous urography may be employed 
he blood pressure is high enough to insure good renal 
put. If results arc not satisfactory, a soft rubber 
heter may be passed (though too much reliance 
not be placed on the findings) and 2 or 3 ounces of 
' organic iodide solution introduced through this, 
e use of air or sodium iodide is not recommended, 
stoscopy is considered too dangerous and would 
ally be valueless. 

njury of the bladder or deep urethra requires early 
gical treatment to avoid disaster, suprapubic cyst- 
-jmy with drainage of tlic perivesical tissues being the 
ential feature. Exploratory opening of the peritoneal 
•ity should be a preliminary step in the operation, 
he patient’s condition permits, tears in the bladder 
*uld be sutured or the torn urethra brought into line 
a catheter passing through the penile urethra or 
ough a perineal urethrotomy. 

teven case summaries are included and roentgeno- 
,ms are reproduced. Percy J. Delano, M.D. 

lenal Dystopia Due to Intra-Abdominal Masses, 
h a Review of the Literature and Report of Five 
:es. H. R. Fishback, Jr. Am. J. Roentgenol, 52: 
-528, November 1944. 

Of 34 cases of splenomegaly, hepatomegaly, pan- 
■itic tumors, and mrscellaneous intra-abdominal 
sscs observed either roentgenologically or at opera- 
‘1 to see if there was displacement of the kidney, 5, 
■14 per cent, showed renal dystopia. Two of these 
es showed displacement of the left kidney by an 
arged spleen, one by a pancreatic tumor, one by 
■atomegaly, and the fifth by splenomegaly and hep- 
,megaly. Two were demonstrated by retrograde 


pyelograms, two by flat plates, and one by an intrave- 
nous pyelogram. 

A survey of the literature seems to indicate that, 
while displacement of the kidney by intra-abdominal 
masses is not common, it nevertheless does occur. 
Gloor (Acta, radiol. 15: 4G7, 1934) explains displace- 
ment of the kidney by the spleen as due to (1) pressure 
of the spleen on a floating kidney, thus dislocating the 
latter downward, or (2) adhesions between the capsules 
of the kidney and spleen, causing horizontal displace- 
ment of the kidney toward the mid-line. It is impor- 
tant to include the possibility of an intra-abdominal 
mass in the dilTcrential diagnosis of renal dystopia. 

Clarence E. Weaver, M.D. 

Renal Ectopia: Report of 6 Cases. Ormond S. 
Culp. J. Urol. 52: 420-429, November 1944. 

During urologic study of 747 patients, the author 
found 0 cases of renal ectopia. Three were of the uni- 
lateral variety; 2 were crossed ectopia with fusion, 
and 1 crossed ectopia without fusion. All conformed 
to Dasclcr and Anson's criteria of renal ectopia: ab- 
normal blood supply, fixation, malrotation, and short 
ureter (J. Urol. 49: 789, 1943). 

Of the 3 patients with simple unilateral ectopia, one 
had a staphylococcus infection of the kidney. The 
otiicr two complained of dull pain on the involved 
side, but there was no evidence of infection. 

In the 2 patients having crossed ectopia with fusion, 
the ectopic organ was on the left side and below the 
normally placed kidney. One had nocturnal enuresis 
without evidence of infection. The other patient 
passed a urinary calculus before the pyelogram was 
made, but no other calculi were found. 

The patient with crossed ectopia unfused had a hypo- 
plastic ectopic kidney, and the normally placed organ 
was enlarged and had a double pelvis and ureter. 
This patient complained only of nocturnal enuresis. 

The author found that filling the pelvis on retro- 
grade pyelography reproduced the pain in two patients, 
indicating that symptoms may be present without 
secondary disease. 

In conclusion, it is pointed out that two patients had 
no symptoms, two had S 3 rmptoms due to superimposed 
disease, and two had symptoms which may have been 
due to the ectopia itself. Joseph Selman, M.D. 

Contribution to the X-Ray Diagnosis of Ectopic 
Kidney.’ Gosta Fallenius. Acta radiol. 23: 455-461, 
Oct. 31, 1942. (In German.) 

In all cases of apparent absence of a kidney or of in- 
conclusive pyelographic findings, the possibility of 
renal ectopia should be considered. If neither pyelog- 
raphy nor urography leads to a definite diagnosis, the 
author’s method of simultaneous gas filling of bladder 
and colon may demonstrate the presence of an ectopic 
pelvic kidney. A series of 8 cases of pelvic kidney ob- 
served at Stockholm hospitals is analyzed. 

Ernst A. Schmidt, M.D. 

Long Standing Hydronephrosis with Associated Uro- 
logical Disease. Case Report. Vincent J. O’Conor. 
J. Urol. 52: 408-414, November 1944. 

The author reports a case of giant hydronephrosis 
and hydroureter of fifty years’ duration, due to con- 
genital obstruction at the left uretero-vesical junction. 
In addition, there existed a hypertrop ' ■ an-' 
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diverticulum of the bladder which caused symptoms, 
calculus 3 cm. in diameter occupied the lower 
ureter. The patient withstood prostatectomy, diver- 
ticulectomy, and urcteronephrectomy and returned to 
full-time work at the age of sixty-seven. 

Edwin L. Lame, M.D. 

Vesico-Ureteral Reflux. George C. Prather. J. 
Urol. 52: 437-447, November 1944. 

Majority opinion is that vesico-ureteral reflux in the 
normal person is exceptional if, indeed, it docs exist. 
After summarizing the literature the author reaches the 
conclusion that, for reflux to occur, it is necessary to 
have sustained tonus of bladder musculature as it re- 
sists distention, and that the anatomical features of the 
uretero-vesical junction (principally the length and 
condition of the intravesical ureter) govern the fre- 
quency or incidence of vesico-ureteral regurgitation. 
The oblique course of the intramural ureter probably 
provides an additional measure of protection. No 
sphincter exists at the uretero-vesical junction. 

Vesico-ureteral reflux is not uncommon when there 
is distortion of the uretero-vesical valve (intravesical 
ureter). Distortion may be caused by an inflamma- 
tory process, a malignant neoplasm, or mechanical in- 
fluence from changes in the bladder, trigone, or bladder 
neck. There is evidence that an incompetent vah'e 
permits direct ascending infection and finally a hydro- 
ureter. The cause of the reflux should, therefore, be 
sought for and remedied. 

A case is reported in a soldier with a fracture of the 
pelvis, incomplete dislocation of the left sacro-iliac 
joint, intraperitoneal rupture of the bladder, and in- 
complete rupture of the posterior urethra. Suprapubic 
cystotomy with splinting of the posterior urethra was 
perfonned. After removal of the suprapubic tube, 
cystoscopy revealed a bladder calculus. A urethro- 
gram nine months after the accident demonstrated an 
irregular stricture in the posterior urethra and a small 
bladder with reflux up both moderately dilated ureters. 
A urogram revealed bilateral pyelectasis. A suprapubic 
cystolithotomy disclosed an "hourglass” bladder with a 
transverse fibrous septum on the posterior bladder wall 
which confined the calculus to the distal or trigonal 
segment of the bladder. The septum w'as thought to be 
a residuum of the previous rupture and closure. It had 
produced distortion of the ureteric regions and was be- 
lieved to be a likely factor in causing the reflux. The 
stone was removed and the septum bisected. Ap- 
proximately one month later a urethrogram revealed 
no reflux and another luogram showed remarkable im- 
provement in the pyelectasis. A subsequent urogram 
was essentially normal. 

The author believes that the transverse band and in- 
flammatory changes secondary to cystitis and the stone 
were contributory factors. The excellent result stimu- 
lates interest in the mechanism of vesico-ureteral reflux 
and the correction of responsible conditions. 

Charles A. Perryman, M.D. 

THE BLOOD VESSELS 

Value of Venography in Varicose Veins, with Report 
of Three Cases. Allison E. Imler, Meredith G. Beaver, 
and William C. Sheehan. Am. J. Roentgenol. 52: 
514-520, November 1944. 

Varicose veins are the most common disorder of the 
venous circulation of the lower extremity. The obliter- 


.J 

1 

ation of these superficial channels by various proced- ! 
is carried out with the supposition that the deep vc | 
arc patent and will adequately handle all the va: ■ 
return. Barrow (Arch. Surg. 45: 633-040, 1942)!. ’ 
stated that practically all cases of asymptomatic; -j 
perficial varicosities show normal deep and comer , j 
eating veins, while in patients with severe symptr j 
incompctcncy of the deep and/or communicating vr ; 
is usually present. Varicosities associated withd. ; 
venous obstruction or marked stasis of the deep c: . i 
lation are compensatory and will recur following - , j 
litcration. This small but important group oi c: ) i 
should be identified by venographic studies anduc j 
cssary or improper operative interference preve; ; ; 
Even in the presence of almost complete stasis oil | 
deep veins, patency tests may indicate an adequate: | 
culation. ■ 

A 35 per cent solution of diodrast is the mostcr ■ 
monly used contrast medium. A sensitivity tests!:, j 
be done to avoid serious sequelae. The authonr .1 
three cases in which venograms demonstrated a:' | 
tions which contraindicated operative interference: i 
superficial varicosities. In one'thcre were dilatation:' , 
stasis in the distal portions of the tibial veins, k: | 
other there was congenital atresia of the right euer ! 
iliac vein, with an anomalous long saphenous r t 
carrying most of the venous return from therightlc' j 
extremity across the abdomen to pass through thei j 
external iliac vein. In the third patient the corrch' ; 
of the history and the roentgen findings resulted c j 
diagnosis of healed thrombophlebitis of the left k!- i 
fieial femoral vein, producing a complete obstincho- j 
this vein. Clarence E. Weaver, Mu | 


The Roentgenogram in Floating Thrombus. G- - 
Fallenius. Acta radiol. 23: 444-448, Oct. 31, •• ; 

(In German.) u- 1 , 1 i 

Phlebography by means of pcrabrodil, irhic ^ | 
become a routine method in varicosities of j 

extremities has in late years been extended to t /• j 

agnosis of thrombosis. Due to the high specific gn j 
of the contrast medium, better roentgenogra® * j 

obtained in vertical position of the leg than la j 
zontal position. , . , ; 

The phlebographic picture of thrombosis 
cording to localization and extent of the lesion. ; 
genologically, deficiency or irregularity ol c 
filling in a smaller or larger part of the venous s 
tion suggests the diagnosis, which may be furt . 
firmed by the demonstration of collateral 
If this collateral circulation is absent or little de\ , 

the thrombosis is probably recent; | 

developed collateral veins points to : 

changes. Marginal thrombi may be old, . , 
thrombi must be of recent origin. In the veno ^ | 

tern the floating thrombus is characterized in i 

genogram by a filling defect which is seen free u ^ , 
surrounded by a thin layer of radiopaque , 

the lumen of the vein. The diagnosis of ' 

bus is very important in view of the danger o . p ; 

Ernst A. Schmidt, i 


■ffifi 

Aneurysm of the Anterior Tibial Artery. 

)te on Arteriography. Martin Fallon. 

0-272, Aug. 26, 1944. 

In open wounds the amount of damage o , 


ol. 4.’) 
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lent carried out at the primary operation. Serious 
ascular lesions resulting from sliglit penetrating or 
erforating wounds of the imiltiiile type, so common in 
lis war. may, on the other hand, conceivably be over- 

■ loked. In same cases, the initial vascular injury may 
•e limited to a slight contusion or even a small tear of 

le vessel, both of which may resolve. In others, the 
.'iidency is for the effects of the injury to progre.ss, and 
■le ve.sscl either ruptures spontaneously into the tissues 
r an aneurysmal .sac .slowly forms, or both. 

: A case of traumatic aneurysm, which was unsus- 
ected until .some months after the injury, is reported, 
'he patient was wounded by mortar fire on Sci>t. 5, 
9Ui, a small fragment of metal entering the left leg 
nteriorly about two inches below the tuberosity of the 
• bin. This injury seemed to cau.se little discomfort, 
ut there was swelling of the leg. With bed rest, the 
: .veiling disappeared and the patient was discharged to 
is unit seven days after his injury. He managed his 

■ uties fairly satisfactorily, although his leg became 
uff and tense after any exercise, and at times he 
nought it was weaker. There were no .skin changes. 

.- )n Dec. 10, the leg was very swollen. On Jan. 7, 1914, 
jcutgenographj' showed a small foreign body lying 
osterior to the interosseous membrane. At this time 
. here was a gross, uniform swelling of the whole left leg 
, , elow the knee. There were no pitting on pressure, no 
kin changes, and no enlargement of the superficial 
eins. The movements of the ankle joint were normal 
ut no tibial pulses could be detected. The limb was 
levated in bed and after a week the swelling had sub- 
ided except for a more localized area in the upper part 
f the leg, which was obviously pulsatile. In front, the 
rea was circumscribed and appeared subcutaneous at 
ne point. Behind, it was much lc,ss defined and cx- 
'.'■■■ ended over a wide area deep to the calf muscles. A 

■ 3ud systolic bruit synchronous with arterial pulse was 
.card on auscultation. This disappeared when the 
amoral artery was compressed in the groin. The 
■osterior tibial pulse was present at the ankle, but the 
nterior tibial pulse was only just perceptible. Fluoros- 
opy showed the foreign body lying posterior to the 
nterosseous membrane and immobile. The ancury,snial 
ac was obviously continuous through the interosseous 
ncmbranc and from its anatomical position could be 
ierived from cither or both tibial arteries. 

Arteriography was carried out to determine the exact 
, izc, shape, and anatomical location of the sac. lo- 
loxyl (“Pyelectan” Glaxo) was the only contrast 
nedium available. The femoral artery was exposed 
, >y a small transverse incision in the groin and 
:0 c.c. of iodoxyl was injected into the vessel in ten 
. ccoiids, the vessel being compressed above. Films were 
, aken at intervals of two seconds from beginning of the 
njcction, six fihns in all. There was fairly brisk hemor- 
hage from the puncture site after removal of the needle, 
'■ , )Ut this was easily controlled by digital pressure and 
" .;eascd entirely after five minutes. It could, however, 
' )e a serious complication to a blind puncture of the 
,/essel. 

The third arteriogram in the series, taken six seconds 

• -rom the start of the injection, shows the outline of the 

• loplitcal artery and the beginning of the anterior tibial 
vrtcry with articular branches to the knee. The aneurys- 

..j'fnal sac is clearly shown and it is constant for the 
..'-vhole series. It is roughly circular in outline, with a 
lichc on its distal border corresponding to the interos- 
, - .eous membrane, and has a prominence anteriorly 


which overlaps the shadow of the anterior tibial artery. 
The anterior tibial artery distal to the aneurysm was 
much wider than the proximal, which may be attrib- 
uted to the damage to the periarterial sympathetic 
nerves at the point of rupture of the vessel. The pos- 
terior tibial artery was clearly outlined, though much 
less dense than the first part of the anterior tibial artery, 
and obviously displaced posteriorly by the aneurysm. 
The last arteriogram of the scries, taken 12 seconds from 
the beginning of the injection, showed in addition to 
the sac the small saphenous vein to be the only vessel 
well filled. The whole of the calf was covered by a 
coinplicated network of venous shadows, both super- 
ficial and deep, tvhich obscured the arterial shadows. 

Operation was performed a week following arteriog- 
raphy and the patient made an uneventful recovery. 

Complications Following Arteriography of Peripheral 
Vessels. Frederick B. Wagner, Jr. J. A. M. A. 125: 
95S-9G1, Aug. 5, 1944. 

The author calls attention to the growing importance 
of arteriography in the more accurate diagnosis of ar- 
terial lesions, especially of the extremities, and the ear- 
lier diagnosis of bone tumors. At the same time, he 
points out that this procedure is not without danger. 
Local and systemic reactions may occur, with both 
mechanical and chemical factors playing a part in their 
etiology. A case report illustrates a local complication 
and the various other local and systemic reactions are 
discussed. The local reactions consist of hematoma, 
extravasations, and severe vasospasm lasting several 
days, the last being usually incident to the use of organic . 
iodine contrast material. Systemic reactions may occur 
following the introduction of either thorotrast or or- 
ganic iodides, consisting usually of erythematous erup- 
tions and the picture of vasomotor collapse, subsiding 
after a short interval. Severe liver disease, nephritis, 
and uremia are the main contraindications to the 
use of contrast media. The author believes these dan- 
gers may be minimized by proper selection of cases, a 
rvise choice of contrast material, testing for sensitivity 
to the medium to be used, painstaking technic, and pre- 
paredness for prompt treatment. 

Guerdon D. Greenway, M.D. 

(University of Michigan) 


ENDOCRINOLOGY 

Endocrinology: A Synopsis of Normal and Patho- 
logic Physiology, Diagnostic Procedures, and Therapy. 
Edward C. Reifenstein, Jr. M. Clin. North America 
28: 1232-1276, September 1944. 

In a comprehensive discussion of endocrinologic 
physiology, diagnosis, and treatment, the author lists 
roentgen studies which are of aid in the diagnosis of 
endocrine disease; 

X-Ray Examination of the Skeleton. Bone age is de- 
layed in panhypopituitarism, other cases of pituitary 
underfunction, hypothyroidism, and hypogonadism; it 
is increased in precocious puberty. 

Wide thoracic vertebrae are seen in acromegaly; 
crushed, wedged, or “codfish” vertebrae in postmeno- 
pausal or senile osteoporosis or the osteoporosis associ- 
ated with Cushing’s syndrome; vertebral “epiphysitis” 
in long-standing gonadal deficiency; increased density 
in metastases from carcinoma of the prostate, some- 
times simulating Paget’s disease. 
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Roentgenograms of the long bones, jaws, ribs, and 
pelvis may show cysts and "brown” tumors in hyper- 
parathyroidism; increased density of bones in hypo- 
parathyroidism; metastases from carcinoma of the 
prostate. 

Terminal tufting of the phalanges is found in acro- 
megaly. 

Skull plates show sella turcica changes in the presence 
of pituitary tumors; calcification in suprasellar cysts; 
osteoporosis in Cushing’s syndrome; decalcification in 
hyperparathyroidism; calcification of the choroid 
plexus and density of bone in hypoparathyroidism. 

De7iial fiUns may reveal an absence of the lamina dura 
in hyperparathyroidism; “blunted roots” in hypo- 
parathyroidism . 

Examination of the Genito-Urinary Tract. A flat plate 
of the abdomen may show renal calculi in hyperpara- 
thyroidism, Cushing’s syndrome, and osteoporosis; 
displacement of the kidney with adrenal tumor or 
hyperplasia; decreased density of the bony pelvis in 
osteoporosis; increased density with metastases from 
carcinoma of the prostate. An intravenous pyelogram 
will reveal displacement of the kidney by adrenal 
tumor or hyperplasia. Displacement of the kidney and 
adrenal enlargement may also be demonstrated with 
the aid of perirenal air injection. 

Roentgen examination of the chest and of the esophagus 
after barium may disclose a mediastinal thyroid or 
parathyroid tumor 

A bibliography of fifty-two references covering various 
phases of endocrinology is appended. 

FOREIGN BODIES 

Modem Achievements of Roentgenology in the Prob- 
lem of Residual Projectiles, with Special Reference to 
the “Boloscope.” G. J. van der Plaats. Acta radiol. 
23 : 511-532, Oct. 31, 1942. (In German.) 

Van der Plaats discusses the different roentgenologi- 


cal methods used for the detection and localizatio:c’ 
projectiles (bullets, bomb and shell splinters, et; 
within the human body. The procedures are divi!!; 
into those before operation (fluoroscopy, aimed ta': 
ography, stereoscopy) and those applicable duringep: 
ation (fluoroscopy, radiography, “boloscopy”). T; 
advantages and disadvantages of all these mefe; 
from the point of view of both radiologist and sr 
geon, are treated in detail and illustrated by roentge 
grams and case histories. 

A considerable portion of the article deals with at; 
localizing instrument developed by the Philips-M; 
allix Co. of Einthoven and sold under the trade nr 
of "Boloskop” (boloscope). The procedure utilizes tr 
light beams at different angles analogous and simcl': 
neous with two x-ray beams, directed toward i: 
radiopaque foreign body. The lateral and vertit 
adjustments, requiring but a few seconds, are dons!; 
means of fluoroscopy and controlled by a small "cqf' 
scope.” From the position of the light beam, t 
distance from the body .surface, and relation to ther 
erative wound, the location and depth of the fore; 
body can be directly ascertained. The light ba: 
guides the hand of the surgeon, while the neces' 
manipulation and eventual readjustments of thebe, 
scope during the operation are left entirely to t 
roentgenologic personnel. The danger of x-ray bunin 
minimized in competent hands. 

A detailed description of the apparatus is ladfc 
the reader is, in this respect, referred to previous p- 
lications. Since all the references are to the Europa- 
medical literature, it may be well to mention sonec 
these articles which, in addition to pamphlets of t- 
Philips-Metallix Co., should be easily available in th 
country: Fesenmeyer, F.: Zentralbl. f. Chir. 68: it- 
1941; OberdalhofI: Miinchen. med. Wchnschr. SJ 
353, 1941; van der Plaats, G. J.: Fortschr. a. d.tk. 

d. RSntgenstrahlen 63: 167, 1941;Schlaaff.I.:ZenW. | 

f. Chir. 67: 1924, 1940. Ernst A. Schmidt. M.h 


RADIOTHERAPY 


NEOPLASMS 

Tragedy of Malignant Melanoma. Margaret C. 
Tod. Lancet 2: 532-534, Oct. 21, 1944. 

Miss Tod discusses 100 cases of melanoma from the 
records of the Holt Radium Institute, Manchester, 
England, of which she is Assistant Director. She ex- 
plains that the material is not sufficient for statistical 
study; nevertheless, the report is of interest inasmuch 
as out of 100 patients, 50 are still alive, and 8 have been 
cured for over five years. Seventy-three per cent of 
those treated early and by radical surgery were alive 
over various periods of time, an excellent result. 

From her experience on this material the author be- 
lieves that removal, for cosmetic reasons only, of pig- 
mented moles w'hich have long been present but are not 
growing is inadvisable, unless the victim is willing to 
undergo radical surgical treatment. Halfway measures 
have been amply demonstrated to be not only useless 
but highly dangerous to the life of the unfortunate per- 
son who allows an incompetent to treat an apparently 
benign lesion. If the patient has a pigmented nodule 
whieh has begun to grow, radical surgery should be done 
immediately. Most of these pigmented tumors are 
highly resistant to radiation, though as a last resort, if 


the 
If regional 


Lr be triff 


patient is inoperable, radiotherapy may 
igional nodes are invaded, the only possible bffl 


, jJ; 

is from wide removal of the primary growth 


nodes. In such instances, a few cures may be 
If metastases are widely distributed, no cure bj ^ 
treatment is probable, but some palliation has ob i 
casion been obtained by heavy irradiation. , 

Some criticism is made, in the paper, of the g ^ | 

practitioner who treats moles by various home r 

who 


dies, coagulation, caustics, etc. To 


experience of the worthlessness of such j'foftt, 


criticism is mild and entirely justified. It o: 


however, several letters (printed in subsequent 


of the Lancet) in which Miss Tod is criticized for 


traying” the profession. But how about behoy'J^jj, 
patients for whose care one is legally and mora 


sponsible? There is also in these letters some 


critic® 


of a few photographs which illustrate late 


extension-' 


v/i a. icvv VYUlLlll iiiuaLio-vw ..v---- ^ , 

but these are quite innocuous for a ripc.i 


Only one letter, that of Hodson (Lancet 2: 


1944), praises Miss Tod’s article as it cl^orvK.^ . 


matter of fact, the criticisms made in the o ^ 
mostly beside the point, as anyone who sees 
number of these patients improperly treate ^ 
only too well. Francis Carter Wood, 
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Cancer of the Tongue: Its Diagnosis and Treatment, 
-ouis H. lorsttid and D. J. Verda. Surg. Clin. N. A. 
4: 1077-10SS. October 

A comparison of a series of patients at the Barnard 
'rce Skin and Cancer Hospital, St. Louis, witli a pri- 
ate group einpliasizes tlic importance of an early diag- 
osis of cancer of the tongue. Not only is the prognosis 
lore liopeful if the lesion is controlled in the early 
tagc.s of its growth, but metastasis is less likely to oecur 
I the secondary (tnctastatic) zone of lymphatics. In 
he private scries, witli a greater percentage of early 
rises, 70 per cent of the patients showed no evidence of 
iclastasis five to ten years following treatment of the 
jcal lesion; in the Barnard group, the corresponding 
;gurc was 4") per cent. 

An early lingual cancer is one of a few weeks’ dura- 
ion, not over 2 cm. in its greatest dimension, and with 
•o lymph nodes palpable in the drainage zone. The ap- 
'carance of the primary lesion is usually that of an til- 
er with an irregular border. The edges and base of the 
esion are woody and hard in consistency. Necrosis, 
■ sually absent in the small lesion, becomes a morepromi- 
icnt feature as the neoplasm increases in size. The 
dstologic grade of malignancy is of significance in cs- 
imating the prognosis and in certain cases is of value 
n planning treatment. Cancer of the tongue must be 
liflercntiatcd from syphilis and tuberculosis. A diag- 
losis of .syphilis cannot be liascd solely upon a positive 
erological test; a careful history, observation of 
he lesion under antisyphilitic therapy, and biop.sy are 
•ssential. Four per cent of the patients in the private 
•cries and 12 per cent of those in the Barnard group, 
vith cancer of the tongue, had syphilis also. 

Surgery has proved disappointing in eradicating car- 
■inoma of the tongue. Removal of half or all of the 
onguc produces a “social outcast,’’ as it is extremely 
lifficult for the patient to speak with any degree of 
darity after these procedures. Furthermore, the post- 
iperativc mortality is prohibitive, particularly in view 
)f the likelihood of recurrence in those who survive oper- 
ition. The high death rate following the combined 
jperation of resection of half of the tongue plus deep 
leck dissection contrasts unfavorably with that attend- 
ng radon implantation into the tongue plus deep neck 
lisscction. In the authors’ experience, radium emana- 
ion in the form of the “gold seed” or “gold radon 
mplant’’ has been found more satisfactory in treat- 
nent of cancer of the tongue than radium and re- 
novable radium needles, and the 1.5-millicuric seed 
luperior to the 1-millicurie glass or gold radon seed. 
The seeds are implanted, under general anesthesia, 1 
;m. apart, around and into the lesion if necessary. 
MXty-four per cent of the Barnard series and 90 per 
.•ent of the private series .showed no evidence of local 
•ecurrence or incomplete regression of the cancer fol- 
owing radon implantation. 

Local reaction from the radon begins within forty- 
•iight to seventy-two hours and reaches its maximum 
within two to four weeks. During this period- there is 
mnsiderable discomfort due to swelling and salivation. 
At the end of two months, a soft, pliable, smooth area 
jhould have resulted.. In some.cases, particularly if the 
esion is large and involves the floor of the mouth, it 
will require one or two months more for the central 
irea of necrosis to separate and fill in with granulation 
md scar tissue. Persistent induration, particularly if 
listributed irregularly, is indicative of recurrence. 
Surgical resection of the lymph;bearing tissue in the 


secondary drainage zone (neck dissection) is the treat- 
ment of choice in controlling metastasis. In cases with 
inoperable cervical metastases, distant metastases, or a 
primary lesion involving contiguous structures, cautery 
or diathermic removal of necrotic masses or dead bone, 
alcohol injection or surgical section of nerve trunks, sec- 
tion of sensory roots, interstitial and roentgen irradi- 
ation within tissue tolerance are of palliative value, 
alone or in combination. 

Primary Carcinoma of the Trachea. Treatment 
with Intratracheal Radium; Radioactive Iodine Fails 
to Show Thyroid Origin. Philip H. Pierson. J. A. 
M. A. 126: 206-209, Sept. 23, 1944. 

In a Gl-ycar-old male with a three-year history of pe- 
riodic attacks of cough and sputum (frequently bloody), 
progressing to wheezing, dyspnea, hemoptysis and re- 
duction of the voice to a whisper, bronchoscopy revealed 
a tumor involving the anterior tracheal ivall above the 
Carina. Biopsies were interpreted as showing low- 
grade, well diflerentiated primary adenocarcinoma of 
the trachea. Tumor tissue removed two days after the 
ingestion of radioactive iodine exhibited no radioac- 
tivity, ruling out the presence of normal thyroid tissue 
but not necessarily excluding carcinoma of the thyroid. 
Endoscopic removal of tumor tissue was carried out in 
multiple sessions followed by radium irradiation by 
means of an ingenious, specially devised intratracheal 
applicator. Examination two years after treatment 
showed the patient to be in good health without evi- 
dence of recurrence. A review of the literature by the 
author emphasizes the infrequent occurrence of the le- 
sion and discloses that resection of a portion of the tra- 
cheal wall has been done with varying success, and 
that intratracheal operations as well as radiation meth- 
ods employed in the past have generally given poor re- 
sults. ISADORE LaMPE, M.D. 

(University of Michigan) 

Radiation Therapy of Carcinoma of the Breast. 
M. V. Peters. Canad. M. A. J. 51: 335-343, October 
1944. 

The author pre.sents a review of the more striking 
features of irradiation of mammary cancer. Three 
main groups present themselves for treatment (Stein- 
thal’s classification). 

In Stage I the growth is limited entirely to the breast, 
with no fixation. These cases are further subdivided 
into («) those with a low index of malignancy and (b) 
very early lesions in which differential diagnosis is im- 
possible clinically. Fifty to 75 per cent of this group 
will be cured by radical amputation. 

Stage II includes cases in which the tumor is fixed 
to the skin or there is axillary involvement. This group 
is considered moderately malignant. Twenty to 25 
per cent will be cured by radical amputation or will 
be free from recurrence for five years or more. Post- 
operative radiation should be well worth while in this 
group. . Of 297--cases reported from the Presbyterian 
Hospital, New York (Haagensen and Stout), approxi- 
mately one-half received postoperative prophylactic 
radiation, with a five-year clinical cure rate of 31.5 per 
cent, compared with 24.7 per cent for the group not 
receiving postoperative radiation. Preoperative ir- 
radiation is believed to be of even more value, as it may 
cause partial or total regression of the tumor or the 
involved nodes, if they are radiosensitive, and render 
the tumor more defined and freely movable. 
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Stage III cases are those with more tlian axillary- 
lymphatic involvement, ulceration, or adherence to the 
deep tissues. There are three subdivisions: (a) car- 
cinoma arising during lactation, (b) very malignant 
types, and (c) a less malignant group with extensive 
spread locally by metastasis. Subgroups a and b will 
resist any known form of treatment, even if applied as 
soon as the lesion is discovered. In this group, the best 
results are obtained by applying radiation primarily, 
provided x-ray equipment of sufficient voltage capacity 
is available under the direction of a competent radiolo- 
gist. After intensive irradiation of the primary and 
secondary lesions, a certain percentage of these cases 
become operable. 


For Stage I tumors three series of postoperative ir- 
radiation are given, each lasting one week, the first 
series being started as soon as the incision has healed. 
The second series is given one month later, and the 
third three months later. The factors are 200 kv., 0.5 
mm. Cu, and 50 cm. distance; GOO r are given to the 
neck and to the axilla from each of two directions- 
1,800 r to the chest wall tangentially in small frac- 
tionated doses. Stage II tumors arc treated postopera- 
tively in the same way, with additional radiation to the 
node-bearing regions, 400 kv. being used for two of 
the three series. The axillary and supraclayicular re- 
gions receive 1,800 r over a period of two weeks, and 
the infraclavicular region is included in one of the 
axillary fields. 

Treatment of Stage III groivths, as well as preopera- 
tive therapy, must take into consideration the size and 
extent of the lesion, the degree of lymph node involve- 
ment, and the presence or absence of metastasis. The 
degree of skin reaction is used as a guide. This reaches 

treatments are Com- 
pieted. The primary lesion is treated with 400 kv 

breast 

but with the primary beam on the tumor itself. Rays 

and'laf '^'l ^"“‘.‘^’'^'^tions, superior, inferior, mesial, 

and lateral, cross-firing the breast tissues. The reduc- 
Uon in the size of the mass is carefully observed and a 
mmimal total of radiation is administered to insure 
complete restoration of tissue substance for the benefit 

stilf Operation is contemplated) and 

^ill produce the optimum effect upon the tumor 
On coinpletion of treatment, the axillary areas are ir 
radiated to reaction but not to the same degree Ts tie 
primary lesion, unless the nodes are involved The 
whole course usually requires six weeks. If mastec 
tomy IS indicated, it may be performed as soon i the 
reaction has completely subsided. 

carcinoma and cases with distant metas 
teses treatment varies, but the main objective is to 
heye unpleasant symptoms and prolong life Pain is 
in a large percentage of cases to skeletal denoTitl 
Many cases respond well to treatment of the bone le 
sions, especially if thev are ttiP j , r ‘ 

S™ o' 

longed one to three years before arfrfit- i ^ ^ 
appear. additional metastases 

The data presented as to relationships between ace 
and rate of growth, extent of disease, anrthree year 
survival in cases irradiated preoperatively show t^at the 

prognosis m many of the earlier cases nf . 

breast could be improved by preoperative rafetion in 
preference to or m conjunction with postoperative radia” 
tion. The statistics further show that the pro^osl 
or expected five-year cure rate is approximately ffi per 



cent better if considerable postoperative radiatk 
included in the treatment. The .survival rate 6 
gradually from one to five years in Stage I but sk 
in Stage II group around the three-year mark, ; 
rule, the higher the age group, the better the prop: 
with a difference of only G per cent between the 
extremes of age. From the tables shown, the folio: 
conclusions arc reached; (1) Radiation offers thei 
hope of relief of distressing symptoms in hopeless c 
of carcinoma. (2) The most promising group ofn 
Stage I, is no doubt benefited by prophylactic nidiat 
the survey slrovving the five-year clinical cure rate 1: 
raised from the average of G5 to 75 per cent. (3) Is 
large group of cases between the tivo extreiats 
which the clinical factors add up to a high dope 
malignancy, statistics show- that postoperative ra: 
tion has raised the sur\-ival rate 15 to 20 percent. 

H. T. Guare, M.D 


Cancer of the Cervix Uteri, 1930-1942. Herben 
Schlink and Clement L. Chapman. M. J. Australia 
377-379, Oct. 7, 1944. 

This report deals with the results of treatmeo: 
cancer of the cervix at the Royal Prince Alfred Hosp 
(Sydney, Australia) from 1930 to 1942. As theresali 
an agreement made for experimental purposa. t 
patients were treated by "one full dose of radium, 5,'^' 
to 7,000 milligramme-hours, with one millimetre 
platinum screenage to the uterus and two millimetre! 
platinum screenage to the vagina.” After fiv-eireeh 
radical hysterectomy was done in those consid® 
operable. After five years, the 258 patients stus 
showed a survival rate of 29.4 per cent and a 
of 28,6 per cent, this group cbnsisting of all ^ 
with a view to treatment.” This rate is comparedm. 
a cure rate of 24.2 per cent of 9,051 patients analyt-' 
by Bourne and Williams, reported from 16 centersf 
porting to the League of Nations registry. Tte a- 
elusion is drawn that the form of treatment repo • 
saves 4.4 per cent more patients than radiothw^r- 
alone. 

In 20 per cent of the 112 patients operated of 
the lymph nodes ivere found invaded, and the au 
state that "the majority of radiotherapists adim 
treatment by radium or x-rays has no effect on cant 
the lymphatic glands.” In a later communicatioai-; 
reply to Ham, vide infra) the authors give the ^ 
survival rate for the group with lymph node metis 
as 29 per cent and the cure rate as 25 per cent. 

When the survivals were broken down by t e - 
of the disease, the folloiving figures were obtains 


. Cases 

Stage 1 17 

Stage II 62 

Stage III 129 

Stage IV 50 


Operated 

16 

53 

43 

None 


Five-)*' 
Sun-i*- 
SSffc' 
odfe 
iSff I 
Xoce I 


Some interesting figures on the ten-year survive 
also cited. . 

In a letter to the Editor, commenting on j ;! 
Harold J. Ham (M. J. Australia 2; 441-442, si T| 
1944) points out that, far from justifying 
reached, the survival rate reported has been sn 
in certain well authenticated reports, especia ^ 
Regaud, who reported 33 per cent five-year 
it is therefore hardly proper to conclude that 
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ds advocated will save “an additional 4.4 per cent.” 
Wth a statement that absolute statistics are essential 
0 evaluate results of treatment Ham agrees, but points 
ut that the statistics given are not absolute in that all 
he patients admitted to the hospital with the diagnosis 
if cervical cancer arc not included. In their finding 
hat cancer cells still persisted in operated ccnnccs, the 
.uthors failed properly to evaluate the time element, 
ince regression may extend over two to three months. 
Since the biological dose is not defined in tissue roent- 
rens. Ham thinks that it is not sufficiently precise for 
iroper research. With the statement that "the ma- 
ority of radiotherapists admit. . etc., cited above, 
.lam disagrees, since it is at variance with the facts of 
he response. The authors have abandoned the use of 
;-ray, yet admit having only a limited experience with 
t — completely ignoring the great mass of evidence on 
.he subject. Finally, in the analysis of cases in the first 
hree stages, the relative proportions treated by opera- 
.ion and radium and by radium alone are ignored, bias- 
hg the result. Ham concludes with a plea for “fair- 
ninded statistical assessment of alt known methods of 
reatment.” 

• [Abstractors Note: The statistical analysis of 
5chlink and Chapman is indeed pitiful, as Ham points 
rut. No attempt to compare the cure rates of the in- 
'lividual stages with the League of Nations material is 
■'■nade, although the source material in Heyman’s re- 
•ports gives this information in full. In fact, the 
Authors could profit by a study of Heyman’s methods 
'jf presenting the results of the reporting centers in the 
Annual Summaries. Furthermore, even assuming that 
broper sampling methods had been used, comparable 
vith those of the League centers (Ham points out that 
b.his is not so), the difference could easily have arisen 
■"•.hrough the chances of sampling, since the odds against 
,iuch an event are only about 0 1/2 to 1. Finally, it is a 
;rave question whether the method of radium therapy 
-ased was optimum, and the technical details concerning 
■:.t are very meager.] Lewis G. Jacobs, M.D. 

Biagnosis and Treatment of Cervical Cancer. Fred- 
■erick V. Emraert and Harold M. Clarke. Surg. Clin. 
North America 24: 1185-1197, October 1944. 

. In a fifteen-year period, 1,000 cases of cancer of the 
.eervix (80 per cent of all admissions to the gynecological 
„5ervice) were seen at the Barnard Free Skin and Cancer 
.'Hospital, St. Louis. Six per cent of the patients were 
.aetween the ages of 20 and 30, 20 per cent between 30 
.and 40, 31 per cent between 40 and 50, 28 per cent be- 
tween 50 and 60, 11 per cent between GO and 70, and 3 
per cent over the age of 70 years. Fifteen per cent of the 
vomen were nulliparous. In only 2 cases did the cervi- 
:al carcinoma occur during pregnancy. 

■ Every woman admitted to the gynecological service 
s examined with a vaginal speculum, and a biopsy speci- 
nen is taken of all suspicious erosions of the cervix. 
This procedure is preferred to cautery conization of the 
;ervix, as the intense heat may destroy early evidence of 
nalignant change. Cancers are graded in accordance 
^^’ith the League of Nations classification. While the 
' mmediate mortality following irradiation is consider- 
,,ibly less than that following hysterectomy, the late 
'complications leading to death are definitely more fre- 
(Cuent. In Stage I cancers, radical surgery in patients 
yvho are good operative risks presents definite advan- 
tages over irradiation. In Stage 11 cancers, radical sur- 
,4ery gives too high a primn , — 


tion of the primary lesion is advisable. It i.s not certain 
whether irradiation with removal of the individual iliac 
nodes %vill increase the survival rate. In Stage III and 
IV cancers, irradiation is the only means of treatment. 

In all cases in which radiation alone is to be used, a 
calculated dose of 2,500 r to the site of the tumor is ad- 
ministered. The factors arc 200 kv., 18 ma., distance 
50 cm., with a Thoracus filter. In small persons, four 
ports, two anterior and two posterior, usually suffice, 
while in extremely large women, six ports, including a 
perineal port, arc sometimes necessary'. Treatment is 
given to two imrts daily, 250 r to each. When radical 
surgery' is contemplated, only half the amount of roent- 
gen radiation is employed. 

If a patient is considered a poor operative risk, further 
treatment consists of radium implantation. Under twi- 
light analgesia, the uterus is sounded and the cervical os 
dilated so that it will accommodate a brass capsule con- 
taining, in tandem, three 25-mg. needles in 0.5 mm. of 
platinum. In the ordinary case two 25-mg. needles in 1 
mm. of platinum arc imbedded in a piece of sponge rub- 
ber (which has been trimmed so that it will fit snugly up 
against the cervix) in such a manner that one needle 
will fit into each lateral fornix. An additional 10-mg. 
needle in 1 mm. of platinum is inserted in the sponge 
rubber so that it will lie across the area of greatest in- 
volvement. The sponge rubber is then placed against 
the cervix so that the radium is in the desired relation 
to the surrounding structures. Stout threads arc fas- 
tened to all radium needles and these threads arc tied to 
a vaginal pack which is inserted over, under, and behind 
the sponge rubber applicator, increasing the distance of 
the radium from the bladder, reetum, and vaginal walls, 
and holding the applicator firmly in place. It is be- 
lieved that a full dose, between 5,000 and 0,000 mg. 
hours, well filtered and well distributed, should be given 
to every patient for whom radium is prescribed. 

In surgically treated cases, operation is usually car- 
ried out three weeks after the completion of x-ray ther- 
apy, Radical abdominal hysterectomy, with removal of 
the entire uterus, a good portion of the upper vagina, the 
surrounding connective tissue containing the lymph 
vessels of the uterus, and at times the regional nodes, is 
preferred for the early cases of cervical cancer. 

Biscussion on the Radiotherapy of Malignant Disease 
of the Ovary. Alan Brews, Margaret C. Tod, and 
Frank Ellis. Proc. Roy. Soc, Med. 37: 720-730, Oc- 
tober 1944. 

This discussion w'as opened by Brews with a general 
consideration of malignant ovarian tumors and the re- 
ported results of surgical treatment. Miss Tod followed 
with an outline of the radiotherapeutic technic used in 
the Holt Radium Institute (Manchester), and Ellis 
contributed figures from the Sheffield Radium Centre. 

At the Holt Radium Institute, radiotherapy is given 
only when the tumor has been incompletely removed or 
is inoperable. Prophylactic irradiation following com- 
plete surgical removal is not consid ered of value. Treat- 
ment is primarily by x-ray, but radium is regarded as a 
useful adjunct when the uterus is secondarily involved 
or when the vaginal vault is invaded after hysterectomy. 
The tendency in treatment has been toward larger 
fields and higher dosage. Thus, the old technic of using 
four 10 X 16-cm. fields about the pelvis has been dis- 
carded and a new plan evol 

fi- • ' 
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tute was devised three years ago and utilizes a simple 
device called a “trunk bridge.” Treatment is given to 
three portals, a direct posterior 30-cm. circular field and 
two oblique 20 X 30-cm. anterior fields. The "bridge,” 
used to determine the anterior ports, consists of a large 
baseboard on which the patient lies and is centered. 
At the side is a post holding a marker set at a 30 degree 
angle, adjustable as to length. Bolus bags arc placed 
between the skin and the marker to ensure full scatter- 
ing, and the tube, at a GO cm. F.S.D., is set to the 30 de- 
gree marker. Treatment is given to all three fields 
daily, starting with 40 r per port and increasing until 
100 r is reached. A total tumor dose of 3,000 r can 
usually be given in three or four weeks. Since large 
areas are treated by this method, not only must the 
local skin reaction be watched but the systemic reaction 
of the patient as well. Generally, a fall in lymphocytes 
to 300 per c.c. is a danger signal even if the white count 
is a little below normal, as the latter may drop suddenly 
with continuation of treatment. 


An attempt has been made to establish a relationship 
between the change in the white blood cell count and the 
total amount of x-ray absorbed, with the aid of May- 
neord’s simplest formula for calculating the integral 
dose. Estimating a 10 per cent loss in the scattering 
material used in packing the "bridge” and an addi- 
tional 5 per cent for side packing for narrow patients, 
the average integral dose delivered in twenty-one to 
twenty-four days^ is 48 megagram roentgens. Graphs 
were made plotting the white counts of 34 patients 
against the integral dose. The count dropped to 2 500 
per c c. in fourteen days after 20 megagram roentgens 
had been delivered, at which level it remained fairly 
^ationaiy, until treatment ceased, when it began to rise. 
The fall in the total white cell count was paralleled by a 
^op in lymphocytes to 300 c.c. Although the number 
of patients treated is insufficient to warrant conclusions 
the author s observations here and in a series of semi- 

LTh! indicate that a 3,000 r tumor dose 

can be given safely to the abdomen with the above tech- 
^.^;n investigation is desired to determine if 

f ® period of time but with a 

^eater total dose are preferable. A shorter treatment 
period IS considered not feasible because of the Lces- 
sity of using small initial doses. 

Miss Tod’s statistics are, according to her own state 

P^™it conclusions. Of her most 
recent series of patients, 26 treated in 1941 and 1942 IT 

.11 those 

from 1932 to 1939. Theseries included boThTe™^^^^ 

after operation and operated cases w;t 1 nr„.+ rrences 
Of the total number"25 per“ Tt wer\° 
traced”) . To assess the value of radiotherapv onlv 
cases with definite recurrences or residual^emw/B 
considered. Of 68 such patients, 44 per cent su^^iv^d 
more than a year, while of 20 untreated patients onlv 2^ 
per cent w^e alive after a year. Th^ corresponding 
figures for three-year survival are 22 per cent and 5 per 


The prognosis proved to be more favorable in pseudo 
mucinous cysts than in papillary adenocarcinomas 
and m unilateral than in bilateral tumors. A combina 
tion of x-rays and radium appeared to give better re- 


sults than the use of x-rays alone. The survival pence 
seemed to improve as dosage was increased, but tl; 
figures on this point are admittedly not significr.; 
statistically. Lester M. J. Freedmax, M.D. 

Malignant Lymphomas of the Spinal Epidural Spact 
D. J. Verda. Surg. Clin. North America. 24: 122;- 
1244, October 1944. 

Malignant lymphomas may arise in the epidu:2 
space itself or may reach that space secondarily, tj 
migration from near-by regional lymph nodes. Acasec; 
each type is presented. The symptomatology of maH:- 
nant spinal epidural lymphomas does not differ esK- 
tially from that of other cord tumors; the neurolop; 
findings are similar to those of other epidural tumcci 

Dyke divided the roentgen criteria for diagnosis a:; 
localization into two classes — in the major class, te 
destruction, appearance of the pedicles and evaluafe ■ 
of interpediculate distance, and distortion of the pan- 
spinal tissues; in the minor class, bone proliferafe. 
abnormalities of the intervertebral disks, kyphosis a:i , 

scoliosis, and calcification. About 80 per cent ofti: ; 
epidural spinal cord tumors are demonstrable by j 
simpler roentgenographic methods. The most rdiak 
procedure for the localization and investigation of effj 
tumors is myelography, either with air or lipiodol. 

Even though it proves impossible to remove the tE- 
mors themselves, laminectomy may relieve the pressir: 
on the cord. In a surgical consideration-of spinal epi' | 
dural lymphomas, the cases should be segregated lot® ■ 
two main groups, those in which neurological sj’mpfo^ { 
are an initial manifestation, prior to any recogntah.- j 
lymphadenopathy, and those in which spinal cord cob- j 
pression is a terminal manifestation. In the first gfoo?- j 
laminectomy should be performed as soon as the Icto | 
of the tumor can be accurately established. In thesK j 
ond group, surgery is not indicated until roentgen tb« , 
apy has been given a thorough trial. , . . i 

One week following laminectomy, in the patients i 
primary neurologic symptoms, roentgen irradiation ^ | 
the region of the vertebra where the tumor was loca ^ ^ 
is begun. Preferably, right and left oblique i 

used, directly over the operative site, with the fonow-- j 
factors: 200 kv.p., 18 ma., 50 cm. F.S.D., ) | 

mm. Cu, intensity 85 r (with back-scatter 20 X | 

per minute, the port size depending upon the size o ; 
tumor and area to be treated and the degree of epw ; 
involvement. The daily dosage is 100 r to ; 

ports until a total tumor dose of 900 or 1,000 f' ; 

reached. In some cases subsequent courses of roen 

therapy are necessary. In the patients w-ith lyfflph°®^l ' 
ous involvement prior to neurologic symptoms, fn 
gen irradiation is routinely administered to the . 
marily involved regions. The technic for ; 

the vertebral area is similar to that above e.vcep ; 
as a rule, larger parts are covered to irradiate al o i 
affected mediastinal or lumbar nodes. If ® i 

cast is necessary because of vertebral destruction | 
malalignment of the spinal column, a posterior win 
may be cut over the area to be irradiated. 

• C- i 

Adequate X-Ray and Radium Dosage. ' 

Ernst. Surg. Clin. North America 24 : 100-^ i 
October 1944. . 

It has not been fully appreciated or 
roentgen and radium rays possess powers of P'^®, 
directly or indirectly, varying degrees of P z ^ ■ , 
chemical, and biological change. The same ty , 
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aiiccr may react differently to the same form of radi- 
tion in various persons; Again, roentgen or radium 
ays may inhibit or destroy in a dual capacity the liv- 
ng tissues, depending upon the timing and manner of 
rradiation. The reactions which tissues show to irra- 
liation and the degree of cell sensitivity to like roentgen 
losage may also differ. Similarly, the latent periods of 
lifferent cell structures vary with different tissues. In 
:ome the "time” interval between irradiation and the 
-esulting physical reaction is relatively short, while in 
jthers it is more prolonged, even though the type, quan- 
■.ity, and method of administering the radiations arc 
dentical. Usually, large amounts of radiation applied 
n a short time prove less effective than smaller divided 
loses of equal intensity applied over a longer period. 

; The successful treatment of cancer is not solely de- 
aendent upon elaborate surgical, roentgen, or radium 
equipment, but equally upon clinical e.vperience, radi- 
rtion judgment, and the cooperation of physicians in 
:he various fields of medicine. 

- The author discusses specifically cancer of the breast, 
cancer of the skin, cancer of the larynx, pharynx, and 
ronsils, and cancer of the cervix. Cervical cancer de- 
mands a greater number of complex combinations of 
<-ray and radium technics than any other single cancer. 
Its effective treatment is largely dependent upon the 
aomogeneous distribution, proper timing, and coordina- 
tion of the roentgen and radium treatments. The im- 
portance of recording essential physical and technical 
,-adiation factors is emphasized. The treatment record 
should include not only the air or surface dose in roent- 
gens, the quality of the rays, half -value layer, and daily 
and total dose delivered to each portal, but also, more 
■particularly in the case of abdominal neoplasms, the 
'size of the patient, since this indirectly predetermines 
the amount of effective radiation reaching the tumor. 

NON-NEOPLASTIC DISEASES 

■■ Discussion on Radiotherapy in Chronic Inflammatory 
'Conditions with Special Reference to Mycotic Infec- 
tions. Alexander B. MacGregor, John Blewett, I. G. 
■Williams, and Finzi. Proc. Roy. Soc. Med. 37: 717- 
;719, October 1944. 

MacGregor’s part in this discussion, which is pub- 
ilished in abridged form, is concerned solely with acti- 
; nomycosis. He is said to have advocated a combination 
' of radiotherapy, surgery, and chemotherapy, but no de- 
tails are given. 

Blewett found roentgen therapy of value in super- 
^!ficial infections of the skin and subcutaneous tissues 
:‘'(as furunculosis), osteomyelitis, chronic mastitis, tu- 
'■berculous adenitis, some cases of chronic arthritis, and 
•yearly ankylosing spondylitis, as well as in mycotic in- 
'Fections. Of these last, he had a series of 58 cases, of 
.Avhich 55 were proved actinomycosis, 1 blastomycosis, 
',:and 2 unproved. Of the 55 proved cases of actinomy- 
l■,cosis, 39 were of the cervicofacial and 16 of the ab- 
^.dominal type. The period of observation ranged from 
./Six months to ten years. Of 29 patients with cervico- 
facial actinomycosis receiving radiation therapy, often 
following failure of other methods, 25 were free of dis- 
j case; there was a single relapse requiring subsequent 
►■surgery, and in the 3 remaining cases no follow-up was 
obtained. Of 10 patients receiving no x-ray therapy, 6 
^were known to be free from the disease and no records 
.■were obtainable for the other 4. Poorer results were 
^obtained in the 16 cases of abdominal actl. '=• 


Of 9 patients treated without x-ray, 5 remained free of 
disease, 1 was improved, 2 died, and in 1 no follow-up 
was obtainable. Of 7 patients treated by x-rays, 1 was 
free of the disease, 4 had died, 1 was still under treat- 
ment, and 1 was untraccd. 

A dose of 300 r was repeated at three-week intervals 
until all induration disappeared. More intensive treat- 
ment induced .skin damage and abscess formation. The 
average required three months. 

Williams reported that potassium iodide was still be- 
lieved to be of value in the treatment of actinomycosis 
at the Middlesex Hospital. Radiotherapy, however, he 
designated as "the most useful single therapeutic meas- 
ure available today,” roentgen irradiation being con- 
sidered simpler and more cfiicacious than radium. The 
best results were obtained using a hard ray, 1.3 mm. 
Cu h.v.l., and fractionated dosage. Daily doses of 100 
to 150 r (w.b.s.) were given for a total of about 2,500 r 
over fields sufficient to cover the entire area involved. 

Of 43 patients, 26 bad cervicofacial involvement, 12 
had the disease in the right iliac fossa, 2 had pleuro- 
pulmonary lesions, and in the remainder other sites 
were involved. The ages ranged from twelve years to 
sixty-five years and in only 14 per cent was there a his- 
tory of association with animals or agriculture. There 
were 0 deaths; none of these was in the cervicofacial 
group, 

Finzi closed the discussion, stating a preference for 
small doses of radiation for both actinomycosis and tu- 
berculosis, 50 to 60 r, as better results are obtained with- 
out danger of skin changes. For actinomycosis he be- 
lieves that radium gives better results than x-rays "if 
one can get an adequate dose to the deepest part of the 
disease without giving the skin a big dose.” 

Lester M. J. Freedman, M.D. 

Radiation Treatment of Ganglia of the Wrist. 
Robert J. Reeves. South M. J. 37; 584-586, October 
1944. 

Fifteen cases of ganglia of the wrist were treated by 
roentgen irradiation by the author and followed for 
more than one year. In 87 per cent of these cases, the 
lesion cleared up with no skin damage or deformity. 
The method of treatment was as follows : The ganglion, 
if more than 1 cm. in diameter, was aspirated and then 
given 400 or 500 r at 200 kv. with 0.6 mrn. Cu filter, 
half-value layer 1.1 mm. Cu. If the tumor persisted, 
monthly treatments were given, with three treatments 
as the average. The action of the x-rays is one of 
counterirritation with resulting fibrosis and destruction 
of the endothelial secreting cells. The cosmetic results 
are better with roentgen therapy than with surgery 
and no hospitalization is required. 

RADIATION EFFECTS 

Irradiation Pneumonitis. Report of a Case. Theo- 
dore O. Alexander. Bull. Johns Hopkins Hosp. 75: 
199-208, October 1944. 

A case of Hodgkin’s disease receiving roentgen 
therapy is described. It is of interest because of the 
development of severe respiratory symptoms shortly 
after a course of irradiation to the mediastinum, ■\vhere 
the adjacent lung tissues necessarily were not shielded. 
Roentgenograms showed an extensive pneumonitis. 
In the nine months from the 1 ■ r " ■’ 
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tute was devised three years ago and utilizes a simple 
device called a "trunk bridge.” Treatment is given to 
three portals, a direct posterior 30-cm. circular field and 
two oblique 20 X 30-cm. anterior fields. The "bridge,” 
used to determine the anterior ports, consists of a large 
baseboard on which the patient lies and is centered. 
At the side is a post holding a marker set at a 30 degree 
angle, adjustable as to length. Bolus bags are placed 
between the skin and the marker to ensure full scatter- 
ing, and the tube, at a 00 cm. F.S.D., is set to the 30 de- 
gree marker. Treatment is given to all three fields 
daily, starting with 40 r per port and increasing until 
100 r is reached. A total tumor dose of 3,000 r can 
usually be given in three or four weeks. Since large 
areas arc treated by this method, not only must the 
local skin reaction be watched but the systemic reaction 
of the patient as well. Generally, a fall in lymphocytes 
to 300 per c.c. is a danger signal even if the white count 
is a little below normal, as the latter may drop suddenly 
with continuation of treatment. 

An attempt has been made to establish a relationship 
between the change in the white blood cell count and the 
total amount of x-ray absorbed, with the aid of May- 
neord’s simplest formula for calculating the integral 
dose. Estimating a 10 per cent loss in the scattering 
material used in packing the "bridge” and an addi- 
tional S per cent for side packing for narrow patients 
the average integral dose delivered in twenty-one to 
twenty-four days is 48 megagram roentgens. Graphs 
were made plotting the white counts of 34 patients 
against the integral dose. The count dropped to 2,500 

after 20 megagram roentgens 
had been delivered, at which level it remained fairly 
The fii? treatment ceased, when it began to rise. 

drop in lymphocytes to 300 c.c. Although the number 

Sr^uthorf msufficient to warrant conclusions, 
the author s observations here and in a series of semi- 
nomas of the t^tis indicate that a 3,000 r tumor dose 

ntc Furth!-*^-^^*^ "'fth the above tech- 

r^^n ^ J investigation is desired to determine if 

toTaTd^or " r but™ a 

greater total dose are preferable. A shorter treatment 

shvo‘fr-‘'°""'‘^T-^ feasible because of the neces- 
sity of using small initial doses. 

nienrnlt°s?ch S ^ar own state- 

all those aliveare free from syiSLm?' 
are^tTdmXrats"of!::^^°'"^ 

from 1932 to 1939. The series include'^ treated 

after operation and operated cases wfthn^ t 

Of the total number 25 per cent wp jaaurrence. 

traced”). To assess the value of radiother^^"'^ ("when 

cases with definite recurrences or residiin^*^^’ 
considered. Of 68 such patients 44 ncr ' Sfowth are 
more than a year, while of 20 untreated 
per cent were alive after a year -j,. °nly 25 

SS” “™™' "=22 p„ eSa)?” J 

and in unilateral than in bilLwal tLors 

tion of x-rays and radium appeared to giv^bX^”:: 


suits than the use of x-rays alone. The survival par,: 
seemed to improve as dosage was increased, but fc 
figures on this point are admittedly not signifies 
statistically. Lester M. J. Freedmax, XI.D. 

Malignant Lymphomas of the Spinal Epidural Spaa 
D. J. Verda. Surg. Clin. North America. 24: IE- 
1244, October 1944. 

Malignant Ijmiphomas may arise in the epfc 
space itself or may reach that space secondarily,!; 
migration from near-by regional lymph nodes. Aca;;: 
each type is jircsented. The symptomatology of rnaf: 
nant spinal epidural lymphomas does not differ es-s 
tially from that of other cord tumors; the neurob' 
findings arc similar to those of other epidural teC; 

Dyke divided the roentgen criteria for diagnosisr 
localization into two classes — in the major class, tc 
destruction, appearance of the pedicles and evaluit- 
of intcrpediculate distance, and distortion of theps 
spinal tissues; in the minor class, bone proliferatr. 
abnormalities of the intervertebral disks, kyphosbi: 
scoliosis, and calcification. About 80 per cent of b 
epidural spinal cord tumors are demonstrable by t 
simpler rocntgenographic methods. The most rein ; 
procedure for the localization and investigation of ce- 
tumors is myelography, either with air or lipiodol. 

Even though it proves impossible to remove thetv 
mors themselves, laminectomy may relieve the presi’^- 
on the cord. In a surgical consideration-of 
dural lymphomas, the cases should be segregated u- 
two main groups, those in which neurological sympti^^ 
arc an initial manifestation, prior to any recogniza 
lymphadenopathy, and those in which spinal corded 
pression is a terminal manifestation. In the first P®.- 
laminectomy should be performed as soon as the Iff- 
of the tumor can be accurately established. In thes 
ond group, surgery is not indicated until roentgen 
apy has been given a thorough trial. . . 

One week following laminectomy, in the patien ^ 
primary neurologic symptoms, roentgen irradiation 


the region of the vertebra where the tumor was 


locate! 


is begun. Preferably, right and left oblique por 
used, directly over the operative site, with the fo o • 
factors: 200 kv.p., IS ma., 50 cm. F.S-D., 
mm. Cu, intensity 85 r (with back-scatter 20 X 
per minute, the port size depending upon the size o 
tumor and area to be treated and the degree of epi 


involvement. The daily dosage is 100 r 
ports until a total tumor dose of 900 or 1. 


Itertaa 

_ lOOf' 

of roenlp- 


reached. In some cases subsequent courses 
therapy are necessary. In the patients with lymp 
ous involvement prior to neurologic symptoms, ^ 
gen irradiation is routinely administered to 
marily involved regions. The technic for irradia 
the vertebral area is similar to that above excep 
as a rule, larger parts are covered to irradiate ® 
affected mediastinal or lumbar nodes. If a P 
cast is necessary because of vertebral destruc 
malalignment of the spinal column, a posterior 
may be cut over the area to be irradiated. 

C 


Adequate X-Ray and Radium Dosage. 


Edvw“ 
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Ernst. Surg. Clin. North America 24: 1003 
October 1944. . , 0 ‘. 

It. has not been fully appreciated or 


roentgen and radium rays possess powers 
directly or indirectly, varying degrees of P (f 
chemical, and biological change. The same 
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had received a total of G,770 r to the mediastinum. At 
autopsy, the lungs showed lesions similar to those which 
have been produced oxperiinentally by over-irradiation. 
A patchy exudate composed of edema fluid, a few red 
and white cells, fibrin, and fibrinous-hyaline membrane 
was found involving the greater portion of each lung. 
There was widespread organization of this exudate. A 
few microscopic loci of Hodgkin’s tissues were found in 
the bronchial lymph nodes and in the pericardium. 
There was no Hodgkin's tissue in the lungs. 


Hematologic Complications of Therapy with Radio- 
active Phosphorus. Louis H. Hempelmann, Jr., Ed- 
ward H. Reinhard, Carl V, Moore, Olga S. Bierbaum, 
and Sherwood Moore. J. Lab. & Clin. Med, 29; 1020- 
1041, October 1944. 

The authors’ observations are based on 100 patients 
treated with radioactive phosphorus at the Washington 
University School of Medicine, and followed for a suffi- 
cient period of time to permit evaluation of results. 
They believe that this form of therapy induces excellent 
remissions in patients with polycythemia vera, chronic 
myelogenous leukemia, and ctironic lymphatic leukemia. 
In this series of cases an attempt was made to bring 
the blood count of the patients with leukemia to normal 
levels, rather than to treat symptomatically, as most 
investigators prefer. 

In 44 of the 100 patients, a thrombocytopenia of less 
than 100,000 per cubic millimeter developed (in 33 of 
these the platelet count was less than 50,000); 41 

showed a leukopenia of less than 3,000; and in 30 the 
red blood cells fell by more than 1 million to a level of 
under 3.5 million. The authors warn that these hema- 
tologic complications may be delayed weeks or months 
after the last dose of radioactive phosphorus has been 
because of the variation in susceptibility to 
the effects of this form of radiation therapy, dosage 
regulation must be individualized to a high degree. 

Ellwood W, Godfrey, M.D. 


iP Manufacture and Operation i 
Certam Electromc Tubes. A. F. Bush, H. T. Cas 

Public Health Rc] 
59; 1045-1047, Aug. 11, 1944. ' 

The authors call attention to a possible hazard in tl 

high-vacuum electron 
tubes. In their investigation they found that durir 

=^”‘1 operation of such tube 
measurable amounts of potentially harmful x-rays wei 

tun fl , presence of x-rays was detecte 

w th fluoroscopic screens and measured by means of t 
Victoreen mmometer and dental x-ray ^mf In o 
mdustnal situation studied extensively! the exposure* 

SaTXiSrdos: Si" pif ^ 

tional su„a„*). 

ognized, it was possible to reduce the intensities belo 
the provisional tolerance dose by the use of sheet tea 
sheet steel, and lead glass. ^ 


K! 

Effects of Repeated Irradiation of the Gastric L 
gion with Small Doses of Roentgen Rays vpc:t 
Stomach and Blood of Dogs. W. C, Hticpwa::; 
dc Carvajal-Forero. Am. J. Roentgenol. 52; D 
534, 'November 1944. 

This study was undertaken to determine the pos; 
action of roentgen therapy upon the cryfhropoitti;: 
tivity of the hone marrow and upon the blood to: 
a possible effect upon the production of the s(h£ 
“intrinsic factor” of Castle. It was found tliatioe::; 
rays given in do.ses of 1.5 to 120 r up to a total oi 
within twenty-five weeks over the gastric region oiJ 
caused only minor anatomic changes in the gastricr. 
cosa and a transitory and moderate anemia of lb- 
oiidary type, folloivcd by an crythrocytotic phase r 
the cessation of the actinic treatment. Roentgear: 
administered in doses of 300 r, up to a total ofU'- 
within four weeks, produced a considerable loss mb 
weight, a moderate to severe secondary anemia, r 
perforating gastric ulcers at the end of this period. - 
neither instance was there evidence of anenibo. ■ 
pernicious variety, which would have resulted is - 

treatment given had interfered with the produefe. 

the "intrinsic f.actor” generated b}' the gastric nin.v 
according to Castle. The chief cells of thegastficr. , 
cosa arc, according to the observations niade,defii- 
niore sensitive to the action of the roentgen rai’s h- , 
any other cellular element of the gastric mucosa. 

The histologic changes found in the organs of thee : 
which were treated with larger doses over a sW- 
period of time are described in detail. * 

Clarence E. 'V^^eaver, ■ | 

1 

Radium Metabolism in Rats, and the ; 

Osteogenic Sarcoma by Experimental Radium 
ing. Robley D. Evans, Robert S. Harris, and J- 1 
Bunker. Am. J. Roentgenol. 52; 353-3/3, 

1944. . - i 

The effect of radium given orally and intra e ^ 
to rats is the subject of this report. The \ i- ! 
tration of 25 to 100 micrograras of radium resu ^ } 

a year later in a high incidence of primary < 

sarcoma, usually in the vertebrae, with metas - . 

the lungs and other organs. The animals i 

many of the classical symptoms of radium 
seen in human beings. The bones ' 

fieation at the ends. They were fragile, ““ jp; > 
healed satisfactorily. At death an average 0 P ; 
of the radium administered orally remained m ^ , 

while 50 per cent of that injected iatraderma ) , ■ 

tained. Studies of the various tissues far ra x. > 
tent showed that the bones had at least 10 ^ ; 

radium concentration of the richest 
It ivas found that the rat could not be used . ° ^ 5 ' 
an estimate of the toxic dose of radium m ^ s 
produce chronic symptoms similar to those m ^ ■ 
rat requires some 150 times as rnuch radium : 
gram of body weight and some 250 times p i 
ratio of radium to calcium. L. Pa • 1 
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The Roentgen Diagnosis of Pulmonary Infarcts’ 

LT. COL. GEORGE R. KRAUSE, M.C., A.U.S. 


r HE ROENTGEN diagnosis of a pulmo- 
nary infarct is probably subject to a 
reater percentage of error than that of 
ny other lesion of the lung. The error 
3 almost always a “negative” one, that is, 
ailure to suspect an infarct as the cause of 
he abnormal shadow present on the roent- 
enogram. In its protean manifestations 
his pathologic process may mimic almost 
•ny other lung disease. This factor and 
he supposed rarity of the disease probably 
■ccount for the high percentage of “nega- 
jve” errors. 

. This paper is based, in part, on 344 in- 
tances of aseptic hemorrhagic infarction 
d the lungs seen at autopsy in a ten-vear 
Period (1930-30) at the Cleveland Q? 
lospital. In 1/4, the infarct was the ma- 
pr cause of death or was an important 
pntributory factor, but in only 22 per cent 
pas the correct diagnosis made. In 73 
i9,ses adequate clinical and/or roentgeno- 
'>gic correlation with the autopsy findings 
- as possible. A study of this series, stress- 
ig the clinical aspects, has been reported 
’J). In the course of that study, a number 
patients were seen who recovered from 
p pulmonary infarct, and since that time 
'^.veral others, including some with various 
implications, have also been followed, 
^hese two groups have also been studied in 
^pe preparation of this report. 

■' A brief review of the clinical findings will 


be presented, the roentgen signs will be 
discussed in detail and illustrated, and the 
differential diagnosis considered. It is 
hoped that, in this manner, a clearer con- 
cept of the entire picture will be gained 
and that the number of diagnostic errors 
will be reduced. If the roentgenologist is 
able to make a correct diagnosis of an in- 
farct of the lung, he will have rendered the 
clinician a real service because of the grave 
prognostic import of such a diagnosis. 

In recent years the differentiation of in- 
farcts from the pneumonias has become 
more important, since treatment with the 
sulfa drugs has lowered the mortality in 
the latter group. 

REVIEW OF THE LITERATURE 

The first definite papers on the subject 
of roentgen diagnosis of pulmonary in- 
farction appeared about twenty years ago. 
In 1922 Wharton and Pierson (12) reported 
9 cases, all of which followed abdominal 
surgery. They described clouding of the 
costophrenic angle as the earliest sign and 
stated that the shadows of the infarct, 
when seen, were sharply defined. 

In 1923, Wessler and Jaches (10) stated 
that large triangular shadows with the base 
toward the axilla were most characteristic. 

In 1924, Kohlmann (6) expressed the 
opinion that radiological examination 
might help to clinch the diagnosis in cases 
of pulmonary infarction in which the clini- 
cal evidence was not conclusive. This 
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statement reflected the general opinion 
held at that time, that shadows cast by 
infarcts were inconstant. It also revealed 
a lack of clearly established criteria on 
which a roentgenologic diagnosis could be 
based. 

Rieder and Rosenthal (8), in 1927, made 
the important observation that in the 
presence of severe passive hyperemia in 
the lungs, the infarcts may fail to produce 
clearly defined shadows. 

In 1930, Kirkhn and Faust (5) made a 
clinical and roentgenologic study and re- 
ported 25 cases, including 17 in which the 
infaret had occurred postoperatively and 6 
in which cardiac failure was present. They 
stated: “It is difficult and at times impos- 
sible to make a diagnosis of pulmonary 
infarction from the roentgenograms. With 
the clinical data, however, the nature of 
the shadows appearing on the film may 
usually be accurately determined.” 

As the evidence has accumulated over a 
period of years, the varied appearances 
which an infarct may assume have become 
more generally understood. More and 
more dependence has been placed on the 
roentgenogram to arrive at a diagnosis of a 
pulmonary infarct. It is probably fair to 
state that, in most instances of uncompli- 
cated pulmonary infarction, it is possible 
to make the diagnosis of an infarct, or at 
least to suspect its presence, from the 
roentgenogram alone. The clinical data 
should, nevertheless, always be given due 
weight. In those instances in which sec- 
ondary complications alter the roentgen 
appearance, considerable dependence must 
be placed on the clinical observations. 
This point will be discussed further under 
the appropriate headings. 

K. S. Smith (9), in 1938, discussed the 
roentgen appearance of pulmonary infarcts 
based on his experience with 13 cases. He 
stated that the shadows due to infarcts of 
the lung fall into six groups : hazy horizon- 
tal clouding at the base; shadows suggest- 
ing pleural effusion; shadows of roughly 
circular form ; density of one part of a lobe 
with cavity formation; appearance of basal 
collapse of a lobe ; dense linear shadows. 


Westermark (11), also in 1938, madetk 
observation that in some instances of pul- 
nionar}' embolus an area of avasculariiv 
can be seen corresponding to the distribu- 
tion of that portion of the pulmonar}' ar- 
tery which is occluded. He stated thattii: 
vascular markings leading to the avasoi- 
lar area end abruptly, and that later, if a: 
infarct develops, an area of increased der.- 
sity in tliat location will be seen. 

One year later, Jellen (4) analyzed tt; 
roentgen signs of infarcts of the lung an; 
reported 1 S cases. Among other things, k 
stated that the appearance of the infarti 
shadow may be delayed for several day- 
following the embolic process. He a!; j 
pointed out the clouding of the costfr i 
phrenic sinus, the secondary formation c- 
an abscess in some instances, and the faci 
that there is considerable variation in th: i 
appearance of an infarct. 

The most complete and thorough inves . 
ligation thus far is that of Hampton an- ' 
Castleman (3), published in 1940. | 

ence to their excellent work will be madea , 
various points in this paper. i 

j 

CLINICAL FINDINGS ! 


Hemoptysis, ndth sudden sharp 
pain, most frequently heralds the onset o " 
pulmonary infarct. A chill is almost ne^E' 
experienced. Dyspnea is often preset 
Physical examination will usually 
rales and a change in the character ' 
the breath sounds. If a peripheral pr 
ral surface is involved, a friction rub m ■ 
be heard. The physical findings 
the position and age of the infarct, an 
subject to modifications by the 
of complications such as pleural effu- 
and abscess. 

There is moderate elevation of the 
perature and of the white blood cell cc 


with a relative polymorphonuclear 


ff ■ ( 


cytosis. The low-grade fever 
several days and, if the patient sun 
gradually returns to nomal. j, : 

Jaundice occurs occasionally. \ ' 

in some instances be due to necrosis 
infarct, but may be the result of the 
passive hyperemia which is p^^® 
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Figs. 1 and 2. These two rociitgcnogranis demonstrate that tlie shape of an infarct i.s often dependent upon 
he shape of the portion of the lobe involved. A. M., a white male in ins early 20’s, was known to have mitral 
tenosis and had been observed during several episodes of myocardial failure. In the course of one of these, 
ome months before this e.Naminatiou, he had had a pulmonarj' infarct. The.sc roentgenograms were selected 
,om the group available for this patient, because they most clearly illustrate the shape of the infarct. 

Fig. 1. A sharply defined oval shadow of homogeneous density (arrow.s) is present in the right mid-lung field, 
jst below and adjacent to the interlobar septum. It docs not reach the lateral chest wall. The cardiac silhouette 
that of mitral stenosis with cardiac hypertrophy and dilatation. 

Fig. 2. In the left anterior oblique projection, the shape of the shadow is that of the anterolateral tip of the 
ight middle^ lobe (retouched for reproduction). There is no resemblance to the "classical” triangle, widest 
iterally, but instead the broadest part of the infarct is medial. An infarct in such a location must assume the 
; hape enforced by the pleural surfaces. 


;'nany of the patients with myocardial 
'.ailure. 

; While a number of infarcts occur post- 
"iperatively, the great majority (in this 
•’('eries, at least) are seen in “medical” pa- 
' ients. Infarcts are more likely to develop 
< a patients with cardiac disease, but a con- 
'•iderable number are seen in the absence 
.'rif myocardial failure. In the previous 
;'^'tudy (7) 6 per cent were found to have 
;■ ccurred after surgery. There was evidence 
>'f heart disease in 70 per cent, and 24 per 
ent were in “non-cardiac medical pa- 
i:', dents.” This surprisingly large number 
;?t'f non-cardiac medical cases is, however, 
■;'.::uite similar to the findings of Hampton 
pfind Castleman (3). Of the 255 instances 
pulmonary infarction in their series, 27 
er cent were in non-cardiac medical pa- 
^cj.ients. It should be noted, however, that 
a patient with cardiac disease occur- 
■^^ence of an infarct is a much more serious 


event tlian it is in the absence of myocar- 
dial failure (7). 

The occurrence of a secondary lung ab- 
scess is manifested by a higher elevation of 
temperature and leukocytosis and by the 
appearance of a foul, copious sputum, after 
the original symptoms have subsided. A 
chill may occur at this stage. 

ROENTGENOLOGIC APPEARANCE 

Because of the great variation in the ap- 
pearance of infarcts and the frequency 
with which the infarct shadows are masked 
by various complications, repeated exami- 
nations are important. Most of these 
must necessarily be made at the bedside, 
but this should not be a deterrent, since 
relatively satisfactory examinations are 
now possible with any of the modern mo- 
bile roentgenographic units. Such units 
have made possible many diagnoses of 
pulmonary infarction in patients who were 


i'lgs. .3-/, These five roentgenograms show that the si 
varies in tJiflcTent projections, aiV* ' le broadest part o 
by fibrosis and the residual fibn c also shown. E. 

to the hospital in mild myocard uc to mitral steii 

hemoptysis. 

Fig. 3. A sharply defined, a onal, homogcn 

medial portion of the upper half field, 'J'he 1 

heart. There is a small pleural e ft coslophre 

stenosis with cardiac hypertrophy 

Fig. 4. The infarct shadow (arr j,j the le 

and Uie borders are sharply demarc' ortion i 

displacement of the esophagus (lowcs 
dilated left auricle. 

Fig. 6. One month later the infarc j-y 

The small pleural effusion is still present ^ 

Fig. 6. Five months after the onset t 
cut borders. Strands of fibrous tissue, rep 
Fig. 7. Two and one-half years after th 
of fibrous tissue radiating in several direetioi 
had been seen at this stage for the first time, 
obvious cardiac disease would then have been a 


ct need not be triangular, 
be directed toward theh 
adult while female wh 
nt illnc,ss included a hi 


reused density i 
this infarct sha 
iac silhouette 

the an ter' 
heart, 
prima 

• 1 


too ill to be examined otherwise. Th(t roe 
genographic appearances are best d 
cussed under separate headings, as follow 
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jFigs. 8 and 9. These two roentgenograms indicate tliat an infarct may even appear to be round and that its 
Ipearance will vary strikingly with the projection in which it is seen. I. B., an Sl-ycar-ohl colored female, was 
Imitted to the hospital in myocardial failure due to arteriolar nephrosclerosis. 


Fig. 8. This roentgenogram, made four days before death, reveals a well demarcated round shadow of in- 
cased density in the right upper lobe, .surrounded on all sides by apparently normal lung tissue. There are 
her shadows of increased density at the right base (below the interlobar septum) and in the lower two-thirds 
the left lung field. At autopsy, these latter shadows proved to be areas of confluent bronchopneumonia. 

Fig. 9. The right lateral view demonstrates that the round shadow seen in the postero-anterior view is iji the 
'Sterior portion of the right upper lobe, against the posterior pleura (arrows). The shape in this projection is 
ughly that of a truncated triangle (retouched for reproduction). The value of additional views to demonstrate 
e true shape is thus evident. The roentgen diagnosis of an infarct in the right upper lobe was confirmed at the 
’Stmortem examination. 


as also observed in the previous study (7). 
Tien an upper lobe is involved, infarcts 
ill almost always be found in a lower lobe 
; well. 

Infarcts may vary from less than 1 cm. 

. diameter to an area occupying an entire 
be. Most frequently they measure from 
:to 6 cm. Once developed, the infarct 
ill vary but little in size (except for heal- 
g), but complications such as pneumonia, 
)scess, and pleural effusion may cause 
11 apparent increase in the extent of the 
;adow. 

Infarcts are more frequently multiple 
lan single, but only rarely are more than 
;7o or three seen on the roentgenogram, 
instances of as many as 14 visible infarcts 
ive been reported (3) , but are exceptional. 
.2. Shape: There is no characteristic 
■ lape of an infarct shadow. The earlier 


idea that the shadow as seen on the roent- 
genogram was triangular, with the base 
laterad, was drawn from the theoretical 
concept that infarcts were conical in shape. 
This has been dispror^ed by Hampton and 
Castleman (3). By the nature of the path- 
ologic process an infarct must be so situ- 
ated that it borders on at least one pleural 
surface. It follows that the outlines of an 
infarct shadow are subject to the modifica- 
tions imposed by the contour of the por- 
tion of the lobe involved (Figs. 1 and 2). 
It can readily be seen that an infarct lo- 
cated at a point in the parenchyma where 
two or more pleural surfaces meet must as- 
sume the shape of that portion of the lobe. 
The variations in the shape of the shadow 
of a pulmonary infarct are demonstrated 
in Figs. 1 to 4, 8 and 9, 11, 13, and 18. 

It is possible for an infarct to have a 
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Fig. 10. In this case a pleural effusion completely 
hides an infarct. T. B., a 5G-year-old white male, was 
admitted to the hospital in myocardial failure. There 
was a recent history of hemoptysis and fever. The 
roentgenogram shows a large pleural effusion in the 
left half of the chest. Following the removal of the 
fluid (which was blood-tinged and foul), an abscess 
cavity within an area of consolidation was demon- 
strated. This was treated surgically, and recovery 
ensued. Six months later the patient died in cardiac 
failure and postmortem examination revealed a stellate 
scar in the left upper lobe, with organized thrombi in 
the corresponding branches of the pulmonary artery. 
Thus, on the roentgenogram, a pleural effusion com- 
pletely obscured a pulmonary infarct. However, be- 
cause the clinical data were quite definite, the correct 
diagnosis was made. 

conical shape and to present a roughly 
triangular appearance on the roentgeno- 
gram (with the apex truncated and the base 
peripheral) but, if so, such a triangular ap- 
pearance can be present in only one pro- 
jection (Figs. 8 and 9). Unless the base 
of the infarct is against the lateral chest 
wall, the roughly triangular shape will not 
be apparent in the usual postero-anterior 
projection and will be seen, if at all, in an 
oblique or lateral view. 

Variations in the shape will also be en- 
countered as the result of superimposition 
of more than one infarct shadow (3). It 
may be possible to separate such shadows 
by additional views. Infarcts located in 
the costophrenic angle may be triangular, 
but because of the shape of that part of the 


lung, the widest portion is toward t 
heart. 

In large infarcts, as the result of t 
collapse of the large numbers of alveo' 
the volume of the lung is somewhat r 
duced, occasionally to a degree simulati: 
collapse of a lobe (3). The diaphra.- 
may be elevated, especially if the peripfier. 
pleura is involved. 

The borders of an infarct shadov; z 
usually sharply demarcated (Figs. 2,3,1 
and 13). This is especially true off- 
pleural border or borders, but the part: 
chymal borders are also relatively clearc 
At the cardiac side (point of occlusios’. 
the artery'-) the shadow may be sligh 
fuzzy'. 

3. Density: The shadow of a put 
nary' infarct is almost always homogenec 
after the first few hours, and is of moders 
density in relation to its diameters (Fi; 
3, 8, 11, and 13). vSince the' lesion is o- 
to occlusion of a blood vessel, the ahw.- 
collapse and necrosis which ensue ^ 
quite uniform. The formation of a 
abscess and the process of healing ivil 2 
this appearance. 

4. Complicatiojis: The presence o ' 
ous complications may obscure the ro£* 
genologic appearance, sometimes 
early in the course of the infarction, 
previously stated, in such instances i ■ 
then be impossible to make the correc 
agnosis without help from the climea 
Roentgen examination should, ^ 

be made as soon as possible after t e 


of symptoms. , , 

Secondary bronchopneumonia' ma) j 
within a few days after the onse , 
infarct. In such instances, the non i 
borders of the infarct lose their j. i; 
sharp outUne, assume a ^ lor ] 

ance, and fade into the surroun i 
parenchyma (Fig. 15). . , (r. j, 

A pleural ejffusion is a distres , 
quent complication. At times an i 


IS present before the infarction ^ ^ 
again, it develops soon aft^' 
some cases the involvement oi r 


>ome cases tne mvoivcinciii- 

;ral pleura by the infarct is 

'or the effusion; more often, niy , 
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Fig. 10. In this case a pleural effusion completely 
hides an infarct. T. B., a 50-year-old white male, was 
admitted to the hospital in myocardial failure. There 
was a recent history of hemoptysis and fever._ The 
roentgenogram shows a large pleural effusion in the 
left half of the chest. Following the removal of the 
fluid (which was blood-tinged and foul), an abscess 
cavity within an area of consolidation was demon- 
strated. This was treated surgically, and recovery 
ensued, gix months later the patient died in cardiac 
failure and postmortem examination revealed a stellate 
scar in the left upper lobe, with organized thrombi in 
the corresponding branches of the pulmonary artery'. 
Thus, on the roentgenogram, a pleural effusion com- 
pletely obscured a pulmonary infarct. However, be- 
cause the clinical data were quite definite, the correct 
diagnosis was made. 


conical shape and to present a roughly 
triangular appearance on the roentgeno- 
gram (with the apex truncated and the base 
peripheral) but, if so, such a triangular ap- 
pearance can be present in only one pro- 
jection (Figs. 8 and 9). Unless the base 
of the infarct is against the lateral chest 
wall, the roughly triangular shape will not 
be apparent in the usual postero-anterior 
projection and will be seen, if at all, in an 
oblique or lateral view. 

Variations in the shape will also be en- 
countered as the result of superimposition 
of more than one infarct shadow (3). It 
may be possible to separate such shadows 
by additional views. Infarcts located in 
the costophrenic angle may be triangular, 
but because of the shape of that part of the 
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lung, the widest portion is toward f : 
heart. 

In large infarcts, as the result of i 
collapse of the large numbers of alve.' 
the volume of the lung is somewhat:, 
duced, occasionally to a degree simulat 
collapse of a lobe (3). The diaphia, 
may be elevated, especially if the periph 
pleura is involved. 

The borders of an infarct shadow r 
usually sharply demarcated (Figs. 2, v 
and 13). This is especially true of i 
pleural border or borders, but the ps-- 
chymal borders are also relatively clei'i- 
At the cardiac side (point of occlusic-. 
the artery) the shadow may be slip: 
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•id to the consideration that tliey repre- 
:nt old healed infarcts. They must be 
:fferentiated from disks of atelectasis and 
,im interlobar pleurisy. The differential 
-agnosis is discussed under the appropri- 
:e heading. 

DIFFERENTIAL DIAGNOSIS 

The infarct shadow must be differen- 
ited from pneumonia of various types, 
oplasm, passive hyperemia, pleural 
usion, cysts, and atelectasis. 

1. Lobar Pnemnonia: Lobar pneu- 
inia is usually manifested by a homo- 
neous shadow of increased density, which 
,iy present a sharp border if it reaches an 
.ierlobar surface. Except for the fre- 
..ent occurrence of a chill, the clinical 
I story approximates that of an infarct, 
le amount of lung parenchyma involved 
much greater than that of the average 
;'arct. If the patient is seen early, a 

■ .all area of infiltration may be obsen’^ed 
.spread rapidly in the succeeding twenty- 

■ ir to forty-eight hours, even though tlie 
tient may be responding favorably to 
•’imotherapy. This very rapid and 
' irked increase in size of a homogeneous 
- idow is not seen in an infarct. Shadows 

to lobar pneumonia (as seen in the 
-5tero-anterior view) are usually more 
• ise than shadows of equal size due to an 
.(■'arct, since in most instances of lobar 
;,;eumonia a greater depth and therefore 
'■-;ater volume of lung parenchyma is in- 
'^ived. It is rare for an infarct to involve 
; • entire lobe, while a lobar pneumonia 
is so very frequently, 
urthermore, serial roentgenograms will 
•jfuonstrate that, in many instances, the 
,j,-:'.dow of a lobar pneumonia begins me- 
.j :lly and extends across the lung field 
..jig. 16), whereas an infarct is always in 
;.v:.itact with a pleural surface from the be- 
bjUiing. When an infarct borders on the 
■^^j-pral pleural surface, a clear area is al- 
",':.st always present medially (Figs. 11 

15 )- 

■‘.If Bronchopneumonia: The shadows 
'‘if bronchopneumonia are usually 

;3^^ilar, frequently bilateral, patchy and 

l,if 


mottled. The density of these multiple 
small areas is uneven, and the edges are 
fuzzy and fade into the surrounding lung. 
Most of the areas are not in contact with 
a pleural surface. On the other hand, the 
infarct shadow has more clear-cut margins 
and a more even density; it is always 
against a pleural surface, and only occa- 
sionally are more than two or three infarct 
shadows visible. Shadows due to broncho- 
pneumonia will show more variation from 
day to day. 

3. Atypical Pneumo7iia: This recently 
described disease of unknown etiology has 
little resemblance to pulmonary infarction 
from a clinical standpoint. The patients 
are usually not critically ill, hemoptysis is 
rare, and there is almost always a history 
of an immediately preceding upper respira- 
tor}’’ infection. 

Roentgenologically, atypical pneumonia 
resembles bronchopneumonia, or what 
some roentgenologists have called “inter- 
stitial pneumonia.” The same multiple 
small patches of uneven density, occa- 
sionally streaked in appearance, are seen. 
The margins are hazy, and the patches are 
surrounded by normal lung. The areas of 
infiltration occur most frequently in the 
lower lobes but may be seen anywhere in 
the lung fields. Not infrequently they are 
subapical in position. 

There is a greater tendency to “migra- 
tion” than in bronchopneumonia, i.e., 
resolution occurs in one area while fresh 
patches appear elsewhere. The differen- 
tial diagnosis is the same as for broncho- 
pneumonia. 

4. Neoplasms: Since one of the effects 
of occlusion of a branch of the pulmonary 
artery is collapse of alveoli in the area of the 
infarct, a large infarct may cause sufficient 
diminution in the volume of a lobe to simu- 
late the collapse produced by an endo- 
bronchial neoplasm. Hampton and Castle- 
man (3) have pointed out that the use of 
an over-penetrated roentgenogram will 
usuaUy faff to reveal areas of normal lung 
density within the shadow of the collapsed 
lobe due to endobronchial tumor, whereas 
a lobe occupied by several infarcts is more 
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likely to be of uneven density. They fur- 
tlier point out that a collapsed right middle 
lobe can be differentiated by its shape and 
by its retraction downward and medially, 
whereas an infarct shadow in this location 
does not reach the lung root. 

Metastatic tumor nodules may be dif- 
ferentiated by the fact tliat they are 
rounded, regardless of the projection in 
which the)'’ are seen. They are often mul- 
tiple and are rarely situated against a 
pleural surface. It is rare for an infarct 
shadow to be perfectly round, and still 
rarer for more than one to have this ap- 
pearance. Even when an infarct shadow is 
relatively round in the postero-anterior 
view, its shape will vary in other projec- 
tions (Figs. 8 and 9). 

5. Passive Hyperemia: Cases of myo- 
cardial failure with considerable passive 
hyperemia in the lung fields wiU present a 
rather dense bilateral shadow extending 
laterally from the hili and fading out to- 
ward the periphery. This may cause the 
outlines of an infarct to become indistinct 
and to resemble a patch of bronchopneu- 
monia. The shadow resulting from the 
passive hyperemia, together with the large 
cardiac shadow, will hide a large portion 
of the lung fields. If an infarct happens to 
be situated anteriorly or posteriorlv and 
close to the mediastinal border of the 
lung, it may be completely hidden (Fig. 
21). The problem here is not so much one 
of differentiation as remembering that this 
may occur, so that if the clinical story sug- 
gests an infarct, roentgenograms in ad- 
ditional projections may be obtained. 

6. Pleural Effusion: Differentiation 
from a pleural effusion, either peripheral or 
interlobar, is one of the most troublesome 
problems. In the free pleural effusion, a 
dense homogeneous shadow is present in 
the lower lateral portion of the lung field 
with a smoothly curved upper border, con- 
vex downward and higher laterally. An 
infarct which occurs in the lower lateral 
portion of a lower lobe may be confused 
with this, but the upper border of the in- 
farct is more likely to be straight (although 
not necessarily horizontal) or “humped,” 


AujUjt 


i.c., convex upward. The co-existence 
the two entities is frequent. The preset 
of a large obvious pleural effusion k 
often mask an underlying infarct (Fig. 

An infarct with one border against t; 
interlobar fissure on the right may becc: 
fused with an interlobar effusion. An 
farct, however, will not be elliptical,! 
an interlobar effusion almost always 
The interlobar effusion often extends k 
the hilus to the lateral chest w'all, or 
least pleural thickening can be sm 
reach these points even if the effusion 
confined to the central portion of thef 
sure. It would be practically imposs: 
for an infarct in the lower anterior pot 
of the right upper lobe to extend enti^ 
across the lung field and still be naii 
enough to simulate an interlobar efe 
Furthermore, if the infarct is in the mi- 
lobe, it cannot reach the lateral chest 

7. Cysts: Cysts, when they are air-ci- 

taining or when a fluid level is pro'^- 
offer no difficulty in differential 
When they are completely filled wnt 
and only one or two are present, the} C' 
present a problem. A fluid level, 
if not present originally, will usual } 
tected on one of a series of examine 
and cysts are rarely situated 
pleural surface. Echinococcus 
have a calcified border. The roun e ^ 
tour of a cyst (in all 
important differential point. ^ 
tion is usually not difficult. 

8. Plaques of Atelectasis: 

early stages of an infarct, only a e^^^ 
zontal streaks of increased densi y 
visible (Fig. 20). In a matter o , 
hours the infarct shadow will ( 
more characteristic features f f '[f, 
scribed. Therefore, differentiatio 
atelectatic disks is best made } . 


examinations, since the latter wi 
appearance and often disappear, 
More confusing, and more 
countered, is the problem of * 
ing between the scar of jjarp'' 

such atelectatic disks, and inter 
risy . Fleischner, Hampton, an j 
man (2) point out that thickening 




Figs. 16-19. This group of three cases and that shown in Fig. 20 illustrate the problem of the differential 
diagnosis between the scars of healed infarcts, interlobar pleurisy, and plates of atelectasis. The occasional 
simulation of such atelectatic areas by an early infarct is also shown. 

Fig. 16. E. W., a 34-year-old white male, was acutely ill. The interlobar pleura (arrows) is seen as a 
sharp, narrow line e.xtending completely across the right lung field. It is in a slightly lower position than 
is usually seen, since this is a bedside examination, but it is clearly identifiable as an interlobar fissure. In 
the medial portion of the right lower lung field there is a dense homogeneous shadow with a fuzzy lateral 
border, representing a lobar pneumonia in the right middle lobe. The hazy lateral border distinguishes 
this shadow from that of an infarct. Within twenty-four hours the entire right middle lobe was consolidated. 

Fig. 17. S. B. In the lower portions of both lung fields there are horizontal streaks of increased density, 
single on the left and double on the right. These streaks extend almost eompletely across the lung fields, 
are approximately parallel, and represent disk-like plates of atelectasis. 

Figs. 18 and 19. F. Y. In Fig. 18 an oval shadow of increased density is visible just above the right 
leaf of the diaphragm. This represents a pulmonary infarct caused by an embolus from a thrombo- 
phlebitis in the leg. The borders are sharply defined and the shadow is of even density. In a coned-down view 
of the right base made two years later (Fig. 19) a stellate scar of fibrous tissue is seen. This is to be differen- 
tiated from a plaque of atelectasis by the fact that the strands are multiple but not parallel, are localized 
to a small area, and do not extend across the lung field in a horizontal direction. (§ee also Figs. 3-7 for 
fibrous scar formation.) 
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The Roentgen Appearance of Lobar 

and Segmental Collapse of the Lung 

IV. Collapse of the Lower Lobes* 

LAURENCE L. ROBBINS, M.D., and CLAYTON H. HALE, M.D, 

Boston, Mass. 

D iagnosis of collapse of individual portion of the diaphragm. The pulmoni.7 
lobes or segments of lobes requires structures seen posterior to the greate 
criteria additional to those which arc ncccs- septa represent the lower lobes. On ti. 
sary in collapse of an entire lung or the right side a fair portion of the lower Iff' 
major part thereof (7, iii). Besides the is behind both the upper and middle lob 
well recognized signs, therefore, the roent- while on the left, the upper lobe and:; 
genologist must look for any change from lingular portion lie in front of the lor;' ; 
normal in the position of the hili and in the lobe. The remainder of the lower io^. j 
position and contour of the septa, and for lies below the shadow of the dome oft j 
rearrangement of the vascular shadows. diaphragm. It is evident, therefore, that: ^ 
Collapse of a lower lobe occurs rather the postero-anterior projection essentia-, 
frequently, but it is often overlooked or the entire lower lobe on each side is eitt' ; 
misinterpreted because the shadow of in- superimposed on shadows of the adjoin: 
creased density does not stand out as lobes or is obscured by the diaphragm, 
clearly as in other pathologic processes, Frequently tlie first evidence to sugg^ 
such as consolidation. The shadow may a decrease in size of a lower lobe is ti 
be small and so located that it is hidden demonstration on the lateral roentgent 
by overlying structures, as by the medias- gram of change in the normal position ft. 

tinum and diaphragm on the postero- major septum, which appears to lie fud'- 

anterior roentgenogram and the spine on posteriorly than usual. vShortly after m 

the lateral roentgenogram. Roentgeno- becomes evident, it is observ'cd that a 

logically, the two lower lobes are essen- number of the pulmonary markings® , 
tially alike both in structure and position, lower lobe tend to radiate from tb 
so that the appearance of collapse of the downward and posteriorly just ankr*; 
whole lobe or of its segments is similar on to the spine, where they fan out antenw 
the two sides. One important difference and posteriorly in gentle cuiw'cs. 
is that disease processes in the left lower collapse progresses, it soon becomes apr 
lobe are often obscured by the heart ent that there is actual crowding togf 
shadow, but with the technic previously of the lung markings and that the co 
described (7, i) this difficulty is overcome, ing lung, occupies less and less 
In the GOO cases studied, the left lower lobe this stage the closely grouped pnl®®^ 
was more frequently involved than the markings stand out as a definite sm 
right, the left being collapsed in 2G2 cases of increased density in contrast to ^ ] 
and the right in 1.5G. jacent uninvolved lung. The mid ® ; 

^ In the majority of instances, it is pos- or the lingula, and the adjoining P® ,, : 
sible, with satisfactory technic, to dem- of the upper lobes will then appeo^*^^® , i 
onstrate the location of the septa which ematous, filling the space forme* I 
bound the individual lobes (7, ii). cupied by the collapsed lower i 

Roughly, each major septum runs from has now moved posteriorly and me '®yjj 

the level of the fifth thoracic vertebra Collapse of an entire lower lobe e ^ 
posteriorly to a point near the anterior shadow of increased density of raf 

1 From the Department of Radiology, Massachusetts General Hospital, Boston, Mass. One of a sedeso 
accepted for publication in October 1944. 
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Fig. 1. Collapse of right lower lobe due to epidermoid carcinoma, grade 3. 

1. The shadow of increased density, due to the tumor and the collapsed right lower lobe, obscures the right 

border of the heart and the medial and posterior half of the right diaphragm. 

2. The right upper and middle lobes show emphysema. It is particularly marked in the middle lobe. 

3. The minor septum extends to the posterior chest wall. The major septum on the left is in normal position. 

4. The right hilus is slightly low in position. 

5. The mediastinum is displaced to the right. 

(A small amount of retained iodized oil is seen in the region of the middle lobe.) 

Pneumonectomy was performed. 


acteristic shape and position in the chest 
(4). In many cases, it has been possible to 
follow the actual development of this 
’shadow from the first interference with 
Aeration of the lobe, and consequent failure 
CO change from the expiratory to the in- 
spiratory phase, to the final stage, when 
the lobe is seen as a dense mass of atelec- 
tatic lung lying posteriorly and medially 
'.n the pleural cavity. In acute obstruction, 
?;his process will take place much more 
■tapidly than in chronic collapse. The 
t.hadow appears as a pyramidal area of in- 
creased density with its apex at the in- 
C' erior portion of the hilus and its base 
<oosteromedially on the diaphragm. It usu- 
fhlly obscures the immediately underlying 
rjjliaphragm and adjacent postero-inferior 
thoracic wall. (It should be noted that 
i^he lobe can be considerably decreased in 
.'iize without a great amount of atelectasis 
v;:>eing visible; the comparative difference 
.y/n density of this shadow of collapsed lung 
,^;ind the adjoining lung is slight.) If the le- 
ion is a chronic one, in which secondary 


fibrosis is set up, as in bronchiectasis, the 
patient may go for years in a stationary 
phase, showing, on roentgen examination 
of the chest, findings such as those de- 
scribed above (Figs. 1' and 2). In bron- 
chiectasis, the shadow cast is often de- 
scribed as a triangular shadow of increased 
density (3). As collapse of the lobe be- 
comes marked, the space formerly oc- 
cupied by it is filled with the adjacent 
emphysematous lung. If the cause of in- 
terference with aeration of a lower lobe is 
acute and is relieved, the process will re- 
verse itself and the shadow will disappear. 

Not only may the diaphragm be ele- 
vated and show diminished motion but, in 
the earlier phase of collapse, a large por- 
tion of it may be obscured by the de- 
creased aeration in the involved lower lobe ; 
if the atelectasis progresses to become com- 
plete, the diaphragm is increasingly ob- 
scured, with eventual loss of definition of 
the portion in contact with the collapsed 
lobe. In chronic cases, the collapsed lower 
lobe occasionally moves so far posteriorly 
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Fig. 2. Collapse of the left lower lobe due to adenoma of the left lower lobe bronchus. 

1. The edge of the shadow of increased density is seen through the heart shadow (arrows). 

2. The left hilus is low in position. 

3. All of the visible air on the left side is in the upper lobe. 

4. There is elevation of the diaphragm. . Voieib: 

5. In the lateral view, the arrows indicate the space occupied by the shadow of increased density. * 
loss of definition of the posterior portion of the diaphragm and the adjacent chest wall. 

A left lower lobectomy was performed. 


and medially, and occupies such a rela- 
tively small area in the chest, that the 
dome of the diaphragm wiU be projected 
above the obscured portion, thus giving 
the impression, in both postero-anterior 
and lateral roentgenograms, that the entire 
diaphragm is sharply outlined. When 
this occurs, it becomes necessary to study 
the entire surface of the diaphragm, pref- 
erably first by fluoroscopy, in order to 
demonstrate that a portion is obscured by 
atelectatic lung above. In many instances, 
particularly in chronic collapse of a lower 
lobe, it may not be possible to demonstrate 
elevation of the diaphragm, shift or dis- 
placement of the mediastinum, or narrow- 
ing of the rib spaces. 

As a lower lobe decreases in size, the hilus 
tends to move into a lower plane, and its 
inferior portion may be assimilated in the 
shadow of increased density. This per- 
haps explains why the hilus at times ap- 
pears to become smaller. At other times 
the displacement of the hilus may carry it 


behind the shadows of superimposed strut^ 
tures, again creating an impression ■ 
decrease in size. In general, the depf^ 
sion of the hilus varies with the 
collapse, but in certain instances, as in 
presence of a fairly large tumor or o c 
lapse in a basilar segment with ninf^^ 
emphysema in the dorsal division, 
pression, if present, may be only s o ^ 
Change in the position of the hilus m®) 
readily observed in patients whose co 
is of a temporary nature, for with 
re-expansion of the lobe the hilns res 
its normal position. . . 

Any marked change in the posi * 
contour of the septa may be of 
in determining the area of the lung u® 
collapse is present and the degree t° ' 
it has progressed. This is particular 
in segmental collapse. The^ sep ® 
been previously noted as being no | 
straight or gently curved lines ^ 1 . 

When an entire lower lobe is ooPnP®^^^’ 
major septum retains its usual con o 
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Fig. 4. Atelectasis of the posterolateral segment of the right lower lobe with broncholitlis and bronchitrti' 
abscess. Arrows outline the shadow of increased density. The figure 1 indicates one of the broncholiths. 

A right lower lobectomy was performed. 


dude that of the right middle lobe, so that 
simultaneous collapse of the right middle 
and lower lobes is of frequent occurrence. 
Stenosis of the left lower bronchus, on the 
contrary, affects the left lower lobe only, 
since the bronchus to the lingula, the correl- 
ative of the right middle lobe, arises from 
the left upper lobe bronchus. In bronchiec- 
tasis, however, the lingula is often found 
to be involved in combination with the 
left lower lobe. In a few cases, a collapsed 
lower lobe was seen to lie very much farther 
anteriorly than has been described, and 
this was interpreted as representing con- 
genital collapse. This supposition has not, 
however, been proved. 

For practical purposes the lower lobe can 
be divided into the posterior upper portion, 
or the so-called dorsal division, and the 
basal portion. The bronchus to the dorsal 
division of the lower lobe arises from the 
main bronchus at the level of the middle 
lobe orifice on the right and just distal to 
the upper lobe orifice on the left. The 
basal portion, composing the remainder 
of the lower lobe, occupies the space pos- 
terior to the middle lobe on the right and 
the lingula on the left. 


Collapse confined to the dorsal divii- 
of the lower lobe (Fig. 3) is encountere- 
somewhat less frequently than collap:^^ 
the basal portion or collapse of 
lower lobe. It can be recognized wdJO' 
great difficulty, since it produces a ra - 
characteristic shadow with a definite lo®! 
zation and a marked change in the 
ance of the septa. The shadow o ® 
creased density, as in collapse of the en ^ 
lower lobe, is due to the drawing tog^ 
of normal structures. A ver)’’ sniaU 
of atelectasis may result, which 
postero-anterior projection is seen to ^ : 
a rather sharp upper margin and ^ 
slightly below the hilus. It is often 
interpreted as an area of segmenta ; 
lapse of the middle lobe. The latera _ 
however, shows it to be located ? , | 
riorly in the chest, occupying ® i 
space ordinarily filled by the fully : 
dorsal division. In both projections, ; 
is a tendency for the shadow to ; 

triangular shape. In the postero-an^ ^ 
roentgenogram the base lies 
mediastinum and the apex exten s 
ally, whereas in the lateral view t , 
is directed posteriorly and the ^ > 
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Fig. 6. Collapse of the basal segments of the left lower lobe due to mucous plug in the left lower lobe 
chus distal to the dorsal division bronchus- ^ t, W" 

Poslero-aiiterior roentgenografu: 1. The shadow of increased density is visible through the heart 5 - ^ 
2. The hilus is only slightly low in position. 3. The left diaphragm is slightly elevated. : 

Lateral roentgenogram: 1. The shadow' of increased density represents complete collapse of all , 

of the lower lobe except the dorsal division. 2. The anterior portion of the diaphragm is clearly ! 

the emphysematous upper lobe extends back to the major septum, which forms the anterior margin oi tn - .j 
of increased density. ' | 


extension of the emphysematous dorsal di- 
vision. The shadow cast by the collapsed 
basal segments obscures only the posterior 
portion of the diaphragm and is not in 
contact with as much of the posterior 
chest wall as the shadow of the collapsed 
entire lobe. The middle lobe moves some- 
what posteriorly, but less so than in com- 
plete collapse of the lower lobe. The hilus 
is often displaced inferiorly, but the 
amount of displacement is dependent upon 
the degree of compensatory emphysema in 
the dorsal division. In other words, the 
greater the emphysema, the less the in- 
ferior displacement of the hilus. As in 
collapse of the entire lobe, there may be 
less inferior displacement of the hilus if a 
tumor composes part of the shadow of in- 
creased density. The major septum is 
usually visualized without difficulty, but 
that portion below the dorsal division al- 
ways hes posterior to its norma] position. 
Frequently some limitation of motion, as 
well as slight elevation, of the diaphragm 
is evident. 


Acute collapse of the dorsal divisiofli^ 
the basilar division, or of its subdivisi® ^ 
is similar to acute collapse of , ; 
lobe in that it may be reversibbi | 
changes being easil)'" observed on s i 


roentgenograms. , ^ : 

Occasionally the collapsed . 

lower lobe may be surrounded ) • 


physematous blebs arising ^ ; 


volved pulmonary segment, , 

occurs, it tends to limit somewhat , 


tial rearrangement of the remair^o 


m U1 LUC ^ u 

volved portions of the lobe^ and ^ ^ 


may detract from the significance 


signs which have been used ■ 


deten®^’ 


collapse. Correct diagnosis win : 
pend largely upon the actual appo^’^ 
the shadow of increased density. 


It has not been our intention ^ 


with collapse of different as 

lung as a disease entity, bw^ ^^^556- 
manifestation of various disease 


Early diagnosis of a particular P 
such as bronchiectasis or neoplas 
depend on the early recognition 
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irticular manifestation or sign. If any 
rt of a lung appears smaller tlian normal, 
fails to assume its share in tlie phases of 
spiration, eollapse of that part should be 
nsidered. Unless complete examination 
the chest (7, i) has been made, the roent- 
nologist is not justified in reporting 
negative (and then only with certain 
iderstood reservations) tlie examination 
any patient Avho complains of frequent 
jper respiratory infection, chronic bron- 
litis, or persistent pain. In interpreting 
le roentgenograms of sucli a patient, any 
lange from normal in the shape or posi- 
Dn of the septa should be noted. If asso- 
ated change in tire position of tlie hilus 
• rearrangement of the vascular shadows 
iggesting interference with aeration occurs, 
)llapse of some degree should be strongly 
ispected, and more careful observation 
lay reveal the presence of an ill defined 
ladow of increased density representing 
collapsed portion of the lung. 

CONCLUSIONS 

Collapse of a lower lobe has been a com- 
lon finding in the group studied, being 
resent in approximately two-thirds of the 
ises. 


Rearrangement of the vascular shadows, 
depression of the hilus, and demonstration 
of an actual decrease in size of a lobe or 
segment, by means of changes in the posi- 
tion or contour of the septa, are of impor- 
tance in the diagnosis of collapse of the 
lower lobes. 

Massachusetts General Hospital 
Boston 14, Mass. 
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The Value of Gastric Pneumography in Roentgen Diagnosis' 

SYDNEY F. THOMAS, M.D. 

San Francisco, Calif. 


T he roentgen signs of disease in the 
pancreas, both benign and malignant, 
have been adequately covered by numerous 
waiters. The complete review* offered by 
Case in 1940 (3) leaves little to be desired, 
as he review^ed thorough^ aU of the litera- 
ture. iSIore recentty Borak (2) has also 
discussed the roentgen findings. The most 
striking fact apparent from these papers is 
the difficulty of making an earl}- diagnosis 
of disease or tiunor in the region of the 
body and tail of the pancreas. The diagno- 
sis of enlargement of the head of tlie pan- 
creas w'as well covered by Case (3) and 
subsequently by Rendich et al. (9). The 
routine methods of both clinical and roent- 
gen examination ma.-y reveal the pres- 
ence of a mass in the upper abdomen, but 
too frequently accurate localization of this 
mass is impossible, and the need for further 
information is felt. Gastric pneumography 
ma)’- be useful in just such cases. 

Since 1933, when Engel and Lysholm 
(4, 5) introduced gastric pneiunography as 
an aid in the diagnosis of pancreatic dis- 
ease, the method has been widely quoted, 
but usually with an air of “this is included 
for the sake of completeness” (7, 9). 
Berk (1) in his review^ does not mention 
the procedme. No attempt has been made 
in the American literature to evaluate the 
method per se. Borak (2), in his remew% 
agrees with Paul (S), whom he quotes: 
“The difficulty is that it is not applicable 
as a routine method. . . unless some posi- 
tive findings are present, the examiner 
does not know which cases may need such 
an added examination.” Paul himself in- 
troduces his comment by obser\dng that 
“the earty symptoms and signs [of car- 
cinoma of the pancreas] are b}’- themselves 
not distinctive and are similar to those as- 
sociated with other intra-abdominal le- 



Fig. 1. Sketch (after Engel and Lyshota 
sagittal section through the mid-line at the 
pancreas and stomach, showing clearly the r^-; 
ship of the two organs in the same projection as -- 
gastric pneumography. 

sions. In certain cases the difficult* 
arriving at a diagnosis ma)' appear Ei- 
mountable.” IVhere there is so fflt- 
difficulty in arriving at a diagnosis, 2-. 
additional information which can r e- 
tained by a different method of exafflt 
tion must be w*orth seeking. This 
pointed out by Case (3), when he , 
"The method constitutes a vety ^ J 

vancement in the roentgenograph) o 
pancreas.” 

With these thoughts in mind, ^ 
tempted to obtain gastric pneuinogC 
in a series of 38 cases where the routine^ 
cal and roentgen examinations poin ^ 
lesion of or near the body or tail of , 
creas, and some further aid in 
or diagnosis was needed. Reweff o 
cases appeared to be worth while i® 
to emphasize the diagnostic pom ^ 
bring this method of examination 
attention of those radiologists v o 
not ahead)’- used it. 


^ From the Department of Radiology of Stanford University School of Medicine and San Francisco 
Accepted for publication in October 19-44. 
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TECHNIC . 

The use of any new technic is beset with 
iifficulties, and all too often the procedure 
s discarded without full trial because of 
irimary failures. The technic used by us 
liffers from tliat of the original procedure 
lescribed by Engel and Lysholm in 1933 
ind 1934 (4, 5). Their method of distend- 
ng the stomach with effervescing powders 
.nd carbonated water was attempted, but 


used. The patient is centered before under- 
taking the last step, the insufflation of air 
into the stomach, which must be followed 
immediately by exposure of the film. The 
amount of air is not predetermined but is 
governed by the ability of the patient to 
restrain regurgitation. The quantity 
varies from 300 to 800 c.c. The smaller 
amount is not so satisfactory but may be 
used in less tolerant patients. The purpose 



Fig. 2. Sketch (after Sobotta and McMurrich) of a cross-section at the level of the stomach 
and pancreas, illustrating further the relation of the pancreas to the stomach, as well as the re- 
lationship of the other upper abdominal viscera. 


:e type of patient witli whom we were 
eahng and the undesirable presence of 
ae fluid in the stomach (Fig. 4) made us 
;ek a variation. W e made use of a small- 
ahber stomach tube, which served first 
ir aspiration of gastric contents and then 
iflation of the stomach. The patient 
;as laid prone with high supports under 
Te chest and pelvis. This was done to in- 
jre a normal contour of the posterior wall 
f the stomach which silhouettes the retro- 
astric space. The beam of rays is hori- 
pntal, and a vertical Bucky diaphragm is 


of the immediate exposure of the films is to 
avoid filhng the upper small bowel with air 
and thereby obscuring the outlines of the 
stomach. Only one or two exposures are 
attempted at a time. If these are unsatis- 
factory, one should not persist but should 
re-examine the patient at a later date. The 
exposure factors are those used for lateral 
gastro-intestinal film s. 

We do not feel that a postero-anterior 
view of the gas in the stomach is neces- 
sary. In all of our cases routine gastro- 
intestinal examinations had been done, and 
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Fig. 3. Normal gastric pneumogram. G. W., 64-year-old male, complained of 
abdominal pain and weight loss of 20 pounds over a period of three months. An up- 
per abdominal mass 12 cm. in diameter was felt. Gastro-intestinal studies shoiveo 
no displacement of the stomach and it was felt that the mass was in the left lobe of tne 
liver, lying slightly anterior and to the right of the stomach. Pneumograms of tne 
stomach revealed no enlargement of the retrogastric space. The outline of the pan- 
creas appeared normal. The patient died two weeks after the examination. A hepa- 
toma was found in the left lobe of the liver. The pancreas was normal in size, shape, 
and position. 

A. Silhouette of retrogastric space (a normal pancreatic shadow). 

B. Stomach distended with air. 

C. Gas in duodenum and barium in colon. 


Gastric Pneumography in Roentgen Diagnosis 



Fig. 4. A. Pneumogram with fluid in the stomach. H. N., 03-year-old male, 
complained of progressive weakness for four months and jaundice for ten days. Physi- 
cal examination revealed a large nodular liver and epigastric mass. A gastric pneumo- 
gram was reported as “not revealing any increase in the retrogastric space.” Autopsy, 
a few days later, revealed a large carcinoma of the body of the pancreas, which had 
spread to the draining lymph nodes and to all the abdominal viscera. The tumor with 
the involved nodes created a large retrogastric mass. This was not outlined pneumo- 
graphically because the fluid in the stomach dammed off its distal portion. 

B. Reconstruction of the shadow which was not shown. 
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oriental sac. M. A., 48-year-old female, had jaundice of 
felt No^siP-ti*: barely palpable and smooth. No epigastric 

stomach tn hr. rT "'ere elicited. Gastro-intestinal examination 

secMd nortion nf anteriorly and upward. The duodenal loop was exaggerated. The 

?Midue at ^irhn/ duodenum never completely filled and there was a 10 per cent gastric 
was taken fn pneumograms revealed increase in the retrogastric space which 

At ooeration cJr^h^ pancreas. A diagnosis of tumor in the pancreas was ma ■ 

large fat nad in thp^ln^*^ hver was found with gross enlargement of the liver, fluid, and 

gastric soace combination producing the expansion in the re 

trated on the film. The pancreas was normal in size, shape, and positi 
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Fig. 6. Fat pad in lesser omental sac in a very short obese patient. G. M., 31- 
year-old male, entered the hospital with the diagnosis of an “epigastric mass, prob- 
ably pancreatic cyst.” He had had upper abdominal pain intermittently over a 
period of two years. Gastro-intestinal studies were felt to confirm the impression 
of a pancreatic mass. Gastric pneumograms showed a marked increase in the thick- 
ness of the retrogastric tissues, which was felt to be still further confirmation of 
a pancreatic mass. 

At operation a large lesser omental sac fat pad was found to be the cause of the in- 
crease in the thickness of the retrogastric tissues. No cause for the upper abdominal 
pain was found. 


vSydnry F. Thomas 


;,u: 





Hu'i A 4- l 



Fig. 5. Fluid and fat in the lesser omental sac. M. A., '^®'yf^’’"°vo^eDigastric'niassK^^^^ 
five weeks’ duration. The liver was barely palpable and smooth. ^ nv-imination showed 
felt. No signs of peritoneal fluid were elicited. Gastro-mtestina . exaggerated. . 
stomach to be displaced anteriorly and upward. The duodenal p j. (.g^t S* . . 

second portion of the duodenum never completely filled and there . -ogjjic space r' 
residue at six hours. Gastric pneumograms revealed increase in th nancreas was m ' 

was taken to indicate an enlarged pancreas. A diagnosis of tumor i fluid, a 

At operation, cirrhosis of the liver was found with ^oss enlargemen -gjQn in the re 

large fat pad in the lesser omental sac, the combination producing t . ' ^ and pcs' 

gastric space demonstrated on the film. The pancreas was normal in 
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Fig. 9. Enlargement of pancreas, carcinoma in tail of pancreas. C. S., 04 -yea''-old ro ■ 
gave a history of pain in the left upper quadrant and epigastrium for one month. He : 
24 pounds. On physical examination a 7 X 4.5-cm. mass could be felt. It was firm, f 
irregular, and tender. The liver was also irregular and tender. The clinical impression 
a retroperitoneal tumor, but following a gastro-intestinal series, a diagnosis of pf 

gastric tumor was suggested. The gastric pneumogram shows the large mass in the regio 
the pancreas. The barium-filled diverticula in the colon are also seen. ^ 

At laparotomy a diagnosis of carcinomatosis was made, probably arising from the P®? 
The patient died three days after operation and at autopsy a large carcinoma was foun 
nating in the tail of the pancreas with spread to practically all the abdominal viscera. 
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position and shape of the stomach were 
)wn. 

INTERPRETATION 

'he anatomy of the region about which 
are concerned is best shown by topo- 
phical sketclies in two planes (Figs. 1 
. 2), as found in Engel and Lyshohn’s 
dnal article and Sobotta and McMur- 
,’s Atlas (the latter reproduced by Bo- 

mgel and Lysholra believed the normal 
;kness of retrogastric tissues was tlie 
th of the vertebral body lying posterior 
he stomach ; in other words, the depth 
he first or second lumbar vertebral body 
een in the lateral projection (Fig, 3). 
iluid in the stomach sufficient to dam 
its distal portion makes the interpreta- 
. ; of the film more difficult and may eas- 
’.ead to errors (Fig. 4). It is only with 
ctice and evaluation of tlie patient 
i whole (especially the body build) that 
Toximate normal standards may be 
• wed. Holm (6) reviewed some 449 
;s and found that (1) obesity (Fig. 6) 


those cases in which fluid or a fat pad wid- 
ened the retrogastric space and simulated 
pancreatic enlargement (Figs. 5 and 6). 

Holm also reported the diagnosis of 
atrophy of the pancreas by a marked de- 
crease in the retrogastric tissues, but we 
have not seen any such cases. 

SUMMARY AND CONCLUSIONS 

A simplified technic for gastric pneumog- 
raphy is presented, and the interpreta- 
tion of normal and abnormal findings is 
discussed. 

Gastric pneumograms are of definite 
supplementary diagnostic value in the lo- 
cation and diagnosis of enlargement in the 
body and tail of the pancreas (both be- 
nign and malignant) and of aid in the lo- 
calization of certain epigastric masses. 

Note: On page 204 of this issue of Radiology 
is an abstract of a paper, from the surgeon’s point 
of view, including ten case reports which were re- 
viewed at the time this communication on the 
roentgen aspects was written. 

1019 Hampshire St. 

San Francisco, Calif. 


; (2) ascites (Fig. 5) produced an in- 
se in the thickness of the retrogastric 
tes which simulated pancreatic en- 
ement. He also lists other conditions 
;h may produce anterior displacement 
le stomach; (1) tumors of the liver, (2) 

• astatic nodes, (3) infiltration of the pan- 
^ -s due to perforated ulcer, (4) hyper- 
/ iroma and retroperitoneal neoplasms, 
h’s work does not point out that, al- 
gh these conditions do produce an in- 
, 5e in the retrogastric space, actual 
• reatic disease produces a clear-cut ap- 
ance (Figs. 7, 8, and 9) — so clear-cut 
we have had no difficulty in those 
■in which the disease lay wholly in the 
teas. The enlargement may be due to 
nmatory, cystic, or neoplastic change, 
errors in interpretation have been in 
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Rapid Development of Bone Changes in a Patient with 
Syringomyelia as Observed Roentgenologii 

EUGENE P. PENDERGRASS, M.D., GEORGE D. GAMMON, M.D., and LT. JAMES H. POWELL, M.C. 


W E HAVE HAD Under observation a 
patient with syringom3’’elia, who 
within a few weeks developed marked bone 
changes in several joints; This case is 
being reported to illustrate the rapidity 
with which these changes may occur and 
to emphasize, among other things, their 
importance in neuropathic joints because of 
the medicolegal and compensation aspects. 

CASE REPORT 

O. H., a 44-3'ear-old Negro, was referred for a 
roentgen examination of a painful left shoulder on 
Feb. 17, 1942. A diagnosis of subdeltoid bursitis 
had been made in the surgical outpatient department 
and novocain injections had been given to relieve 
the pain. The roentgen examination showed 
nothing abnormal (Fig. 1). 

A month later (March 16, 1942) the patient re- 
turned to the surgical outpatient department be- 
cause of an elevation of temperature, ranging to 
102°. The shoulder ached and was swollen and 
fluctuant. It could be dislocated downward and 
posteriori}' and the dislocation could be reduced 
without pain. Aspiration \’ielded about 50 c.c. of 
serosanguineous fluid. Smears and cultures were 
negative. A roentgen examination, March 24, 
showed considerable destruction of the head of the 
humerus, and a diagnosis of a neuroarthropathv' 
was made (Figs. 2 and 3). Up until this time the 
previous historj' of the patient was entirely unknown 
to members of the department of roentgenolog}'. 

A request was made for an examination of other 
parts of the body. The onlj' other abnormal joints 
observed were the right and left elbows, which 
showed beginning absorption of cartilage and some 
hypertrophic changes (Figs. 4 and 5). 

The patient was an alum packer and had been 
admitted to the neurology clinic in 1927, complain- 
ing of soreness and numbness in his left hand, es- 
peciall}' along the distribution of the ulnar ners'e. 
In the next three years his symptoms progressed. 
The left pupil was larger than the right. Serologic 
tests of the blood and spinal fluid were negative. 
By 1940, a limp and weakness of the left knee had 
developed. Amputation of the right middle finger 
was done for a non-healing ulcer. Serologic tests 
were again negative. 
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Fig. 1. Roentgenogram of left shoulder, 
17, 1942, showing nothing abnormal; noi^- 
dence of bursitis. 

In December 1941, the reflexes were r 
follows: 

Biceps 

Right: Markedly depressed 
Left: Markedly depressed 

Triceps 

Right: Markedly depressed 
Left: Markedly depressed 

Abdominals 
Right: Absent 
Left: Absent 

Cremasteric 

Right: Exaggerated 
Left: Exaggerated 

Patella 

Right: Exaggerated 
Left: Greatly exaggerated 


r From the Departments of Radiology and Neurology in the Hospital of the University 
delphia, Penna. Accepted for publication in December 1944. 
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gs. 2 and 3. Roentgenograms in internal (Fig. 2) and external (Fig. 3) rotation, made March 24, 1942, ap- 
imately five weeks after the original e.xamination (Fig. 1). The head of the humerus is completel^y destroyed 
there is considerable bony debris in the joint. The glenoid fossa of the scapula is also involved. Many studies 
: been made of this shoulder over a two-year period and the bone destruction has increased only slightly. 



s. 4 and 5. The left elbow (Fig. 4) shows evidence of cartilage destruction, especially on the external condyle 
humerus. There are loose fragments cf bone in the soft tissues and a peculiar overgrowth of the lateral 
t of the head of the radius. Changes in the right elbow (Fig. 5) are less marked than in the left. In the 
.1 view bone fragments are seen in the soft tissues. 
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Figs. 6 and 7. Diagrams of loss of pain sensation on the anterior and posterior aspects of the body, Aug- 


j;;- 


Achilles 

Right: Exaggerated 
Left; Greatl}' exaggerated 
Babinski 

Right: Negative 
Left; Negative 
Patella clonus 
Right: Present 
LeR: Sustained 

Ankle clonus 
Right: Sustained 
Left: Sustained 

Serologic tests of the blood and spinal fluid were still 
negative. The colloidal gold curve was flat. 

After the roentgen diagnosis, another effort was 
made to determine the cause of the patient’s illness. 
A provocative test for syphilis was started on June 
30, 1942, and continued for one month. Repeated 
serologic tests rvere negative. 

In August 1942, the physical examination revealed 
scoliosis of the lumbar spine with the convexity to 


the left; shortening of the left arm, "'d _ 
tone of all of the muscles of the arm; 
of the rhomboideus, supraspinatus, an 
muscles of the left shoulder girdle, 
muscular atrophy. Muscular jtii- 

serv’ed in all extremities, more noticea e . 
especially in the left hand. The gait nas 
left leg exhibiting the greater spastici } ■ 
test negative. Reflexes as follows; 

Biceps 

Right: Absent 
Left: Absent 

Triceps 

Right: Barely perceptible 
Left: Absent 

Supinators 

Right: Absent 
Left: Absent 

Abdominal (upper and lower) 

Right: Weak 
Left: Absent 
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whenever they encounter a Charcot joint, 
to obtain a careful history concerning 
trauma and time of development of the 
joint changes. 

Our case of syringomyelia and some of 
those reported point to the necessity of ob- 
taining past medical histories and neuro- 
logic examinations even in patients who 
have presumptive conditions such as sub- 
deltoid bursitis, fracture, or bone tumors. 
Destructive changes may in many in- 
stances, in certain joints, develop more 
rapidly than is commonly suspected. 

SUMMARY 

A case of syringomyeha, with the devel- 
opment of extensive changes in the scap- 
ula and humerus of the left shoulder, is 
reported. 

The changes appeared within three weeks 
after an injection of novocain into the tis- 
sues for the relief of pain thought on pre- 
liminary examination to be due to a sub- 
deltoid bursitis. 

Some of the hterature reviewed indicates 
that severe trauma or minor injuries often 
repeated may result in the rapid develop- 
ment of neuroarthropathies. 

Reports are available suggesting that in- 
juries occurring prior to the development 
of neuropathic joints may have medico- 
legal and compensation importance. 

3400 spruce St., 

Philadelphia 4, Penna. 
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IE TYPICAL roentgenogram in cases of 
pleural effusion is quite familiar, 
efiy, the effusion in the absence of 
;umothorax first produces a uniformly 
ise opacity obhterating the costophrenic 
:le. The medial border is crescentic and 
ends dovioiward and inward toward the 
phragm. As the effusion increases, it 
ends medially over the diaphragm and 
yard along the lateral aspect of the 
st. The free margin is concave and 
density is higher in the lateral or costal 
tion of the thorax than in the medial, 
the absence of a fixed mediastinum, 
:e plettral effusions cause displacement 
he mediastinal contents to the opposite 

'he upper concave margin seen in the 
atgenogram does not, however, repre- 
: the actual height of the fluid. Kau- 
. (1, 5) has demonstrated that simple 
. 1 iral effusions may be divided into three 
, ons. The lowest and most radiopaque 
.;e is made up almost entirely of fluid, 
.middle or translucent area is due to a 
'.derate amount of fluid, slightly com- 
;sing the lung, and the uppermost area 
.••ansparent but represents a film of fluid 
: is too thin to be seen in the x-ray film, 
mall collections of fluid may not be 
i in the conventional upright postero- 
irior roentgenogram, the effusion being 
len in the posterior and anterior 
ophrenic sulci by the liver and the 
)hragm. Thus Kaunitz (1) injected 
c.c. of normal saline into the pleural 
ty of an adult and was unable to obtain 
adow in the lateral costophrenic angle. 


Ganter (2) has shown that less than 400 c.c. 
of pleural fluid cannot be demonstrated 
by physical examination or the ordinary 
chest film. This fact serves to emphasize 
the necessity for altering the usual methods 
of roentgen diagnosis to detect small 
pleural effusions. This has been ably done 
by Rigler (3, 4), who showed that all pleural 
transudates and most pleural exudates, 
especially those of recent origin and non- 
purulent character, shift markedly as the 
position of the patient is changed. By 
placing the patient in a variety of positions 
for roentgenographic study, one can take 
advantage of this fact to detect small 
pleural effusions and differentiate thickened 
pleura from fluid. Thus, when a small 
pleural effusion is suspected because of 
clouding of the costophrenic sinus, a 
postero-anterior roentgenogram with the 
patient in the lateral decubitus position 
will often disclose a dense or hazy shadow 
occupying the inferior costal gutter, 
which in this position is the most de- 
pendent portion. This position, therefore, 
will often reveal the presence of fluid that is 
concealed by the liver and diaphragm when 
the patient is erect. When the patient is 
supine, the characteristic appearance of 
fluid is no longer present but the involved 
hemithorax becomes cloudy instead. The 
use of the Trendelenburg position is also of 
value, for in this position the pleural fluid 
shifts to the upper part of the hemithorax, 
permitting visualization of the part of the 
lung which is obscured by the fluid when 
Ae patient is upright. When no change 
in the position of the fluid is seen, it is 
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Fjgs. 5 and 0. Pieurisy with effusion, in wliich the upper border of tlic effusion is convex and simulais I 
elevated diaphragm. The arrow points to an accumulation of fluid in the right superior paramcdiastmi!-^' j 
resembling an enlarged ascending aorta. Figure 6 shows the appearance after the removal of the fluiQ. > • 
also, that the shadow in the paramediastinal space is no longer present. i 



7 9 


Figs. 7 and S. Left pleural effusion ■with convex upper border. Figure S shows the appearance 

of the pleural fluid. There continues to be a pleural reaction above the left leaflet of tlie a p 

f 

tliis density represents a pleural reaction, In our experience, the mos 
fluid, or possibly puhnonar}’- compression, atypical pleural effusion is uia 
Figure 8, taken after the remoAral of 300 tlie fluid accumulates in tlte 
c.c. of clear amber fluid, continues to shotv tinal pleural space. TP*® pjti- 
a pleural reaction abOA’-e the left diaphragm, fluid is locaHzed bettveen ^ 
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leura,. which forms the lateral boundary 
i tlie mediastinum, and the adjacent 
Isceral pleura. Above the root of the 
mg the paramediastinal pleural space 
rtends uninterrupted!}'' from the sternum 
p the .vertebral column, while below the 
|ot of the lung the pulmonary ligament, 
'hich extends from the hilum to the dia- 
iragm, divides the space into an anterior 
Id posterior division. Figure 9 shows 
kgrammatically the most common forms 
paramediastinal pleural effusions. An 
tenor paramediastinal pleural effusion 
seen.roentgenographically as an opacity 
ving a well defined margin parallel with 
3 right or the left border of the heart, 
dng the impression that the cardiac mar- 
i is reduplicated. This type of pleural 
usion is often described as ribbon- 
iped. The cardiophrenic angle may or 
vy not contain fluid. Figure 10 shows 
. • 3 appearance of an anterior paramedias- 
al pleural effusion on the left suggesting 
increase in the transverse diameter of 
3 heart. After removal of 1,500 c.c. of 
''ar fluid the actual size of the heart can 
seen (Fig. 11). The volume of fluid 



tinal effusion. 2. Right parahilar paramediastinal 
pleural effusion. 3. Right superior paramediastinal 
pleural effusion. 4. Left superior paramediastinal 
pleural effusion. 5. Left parahilar paramediastinal 
pleural effusion. G. Left inferior paramediastinal 
pleural effusion. 

in such paramediastinal pleural effusions 
is often surprisingly large. Figure 12 
shows a right anterior paramediastinal 
pleural effusion. The large rounded mass 
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Fig. 12. The arrow poinl.s to a large round mass 
continuous with tlie heart sha<low, resembling right- 
sided cardiac enlargement, but actually representing a 
right anterior paramediastinal pleural clTusion. 

continuous with the heart shadow re- 
sembles an enlarged right auricle. The 
physical signs in this type of effusion are 
located anteriorly. Dullness continuous 
with that of the heart is usually present, 
and over the area of dullness the usual 
signs of pleural effusion are in evidence. 

Posterior paramediastinal pleural effu- 
sions present ribbon-shaped shadows run- 
ning parallel to the right or left borders of 
the vertebral column or triangular opaci- 
ties with the base resting upon the dia- 
phragm and the apex of the triangle di- 
rected toward the hilum. The case shown 
in Figure 13 was referred to the hospital 
because it was believed that the heart had 
enlarged rapidly over a six-day period. 
It represents a posterior paramediastinal 
pleural effusion which cannot be distin- 
guished from the heart shadow. However, 
fluoroscopic examination and oblique views 
showed that the effusion could be readily 
projected away from the heart shadow. 
After removal of the pleural fluid, the true 
size of the heart could be seen (Fig. 14). 
Physical signs may be absent, but when 
the effusion extends to the chest wall, the 


signs of pleural effusion are present late, 
to the vertebral column. 

In Figure 5 the arrow points to a col 
lion of fluid in the paramediastinal pk 
space, extending above the root of f 
lung. This shadow simulates a mediast 
tumor or an enlarged ascending soc 
After the removal of the fluid, thissha^ 
is no longer present (Fig. 6). 

In most cases the heart and adja? 
paramediastinal pleural fluid are of J: 
ent den.sities and therefore readily 
guishable (Figs. 15 and IG). At tk 
however, the pleural fluid and heart- 
almost identically opaque and it raaj 
difficult to determine where the W 
border of the heart ends and the pk 
effusion begins. It is this latter typ^ 
effusion that so closely simulates cart 
enlargement or encapsulated pericab 
effusion (Figs. 10, 12, and 13). Ollf 
and lateral views combined withafe 
scopic examination will readily disclos I 
true nature of the pathological pr<^‘; j 

In all of our cases the paraffledfcl' j 


pleural effusions were of tuberculous | 
Any of tlic many causes of pleural efr 
may, however, result in an accumubt^ 
fluid in the paramediastinal pleura! ca'' 
Clinical recognition of fluid in 
lobar spaces is difficult. A t 
knowledge of the anatomical 
roentgenological appearance of t 
lobar Assures is important in ute 
tion of this type of effusion. ' , 
left lung is divided into 
lower lobe by a long fissure win J 
posteriorly some G cm. below t y 
the lung at about the level of ^ ^ ' -v; 
end of the fourth rib and extends 
downward and forward, ending - , 
at the costochondral articulation o ^ 
rib, which is near the cardiac apex ^ 
right, the -long fissure is Jk j 

to the long fissure of the Jeff 
slightly more vertical, ‘ i n; 
lower lobe from the midd e 
lobes. The short fissure ' 

fissure in the axillary region ' 

the fourth rib and extends 
forward to the costochondra 
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Fig. 15. Ribbon-shaped shadow along the left border of the heart, representing a 

The heart and paramediastinal pleural effusion are of different densities and therefore \ Tjp/of l-- 
Fig. 16. Pleural effusion obliterating the left costophrenic angle and extending along the leit 

in the left paramediastinal pleural space. v gxflW': 

Fig. 17. Pleural effusion occupying the right costophrenic angle and extending upward , 
to the short interlobar fissure, where the narrow horizontal band represents an accumulation or b 
F ig. 18. Pleural effusion occupying the right costophrenic angle and extending into the interiooa 

the lower and middle lobes. 

origin but may be seen occasionally in consolidation, or edema, by 
cases of congestive heart failure. retractile power of the lung, a 

Many reasons are offered for the unusual to exert the greatest 
appearance of atypical pleural effusions, fore the fluid level may not be ^ 
Surely, any factor altering the retractility Changes in the character of 
of the lung will affect the contour of the duced by inflammation 
pleural fluid. Thus, puhnonar}'^ fibrosis, affect the shape of the flui 
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'^iteration of portions of the pleural 
■ity may deteraiine the localization of 
,.ural effusion. In tlie interesting case 
f pleural effusion simulating elevation of 
p. diaphragm reported by Yater and 
:dis (9), a satisfactory explanation for 
! unusual appearance of the tuberculous 
ural effusion was not obtained from tlie 
•xopsy. It was concluded that the 
d was encapsulated above tlie dia- 
'agm by thin fibrinous adhesions but 
aped rather freely as the position of the 
ient was changed. The effect of adhe- 
is on the contour of pleural effusions 
.'onsiderable. Pleural adhesions fortui- 
sly situated may confine fluid in a 
inge way. 

Zorol and Scott (10) have attempted to 
lain the convex upper border bcca- 
lally seen with pleural effusions on 
i basis of a hydropneumothorax, with 
i air pocket obscured by a partly ex- 
^;ded and adherent lung. They state 
T the lateral decubitus position rvith 
' ; patient lying on the normal side will 
|ionstrate the concealed air bubble 
,ve the fluid level. While this explana- 
i may occasionally obtain, it is not 
sfactory in most cases, for the patients 
ing pleural effusions of unusual type 
iusually examined in a variety of posi- 
s, wiftout any pneumothorax being 
lonstrated. Furthermore, in our cases 
e was no evidence of spontaneous 
umothorax nor was the accidental in- 
•uction of air into the pleural cavity 
ible, since thoracentesis had not been 
ormed before the x-ray films were 
e. 

Ithough there are numerous factors 


which influence the variation in appearance 
of pleural effusions, it must be admitted 
that in many cases no satisfactory explana- 
tion is apparent. 

SUMMARY 

A review of the cases that have been pre- 
sented demonstrates tlie unusual positions 
and contours that may be assumed by 
pleural effusions, as well as tlie diagnostic 
confusion that may arise. It is to be 
emphasized that fluoroscopic and roent- 
genographic examinations in a variety 
of positions are mandatory for proper 
evaluation of the process. 

GalHngcr Municipal Hospital 
Washington 3, D. C. 
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Radon Ointment Treatment of Irradiation Ulcers' 

Sed»„ ~ Cilnio 

and 

“■•■'-““SSS?-"-*--- 


sloughing, and often eventual mahVnant ^ ^ radiation- 

changes iiave long been a serious tlierLeu- P^<^' 

tic problem. Treatments designed for w f 

ordinary deep burns are not effectiv^^ r ^^‘'^ted two patients, 

the ulceration produced by atrophy of the - ° 
skin and vascular obliteration is cxtremelv 
indolent. Probably tlie only effective 
SSf excisioi/and sk]n 

^Tz,„tTs.;U'%z^;r= 

Fortunately, fewer of these extensive fin ^ 

Be?te ortLtrobgtc Ss 

patients, however, prove abnormally sensi- 
fave to roentgen and gamma rays. Father- 
ore, to arrest many deep-seated cancers 
radiation has to be pushed to the limits 
of tissue tolerance. Instances of slowly dc- 
elopmg, severe injuries from irradiation 

SilZ^t7 frequently 

Mough to make the problem an urgenl 

Since 1930. Uhlmann (5) has advocated 

+u expressed the belief 

involved is the super- 
cial effect of alpha particles, previously 
never used therapeutically. In ordiW 
radium therapy, radium or its decay proZ 
ucts are always enclosed in glass or metal 
or both, preventing the egress of alpha 
radiation. Although there seems to be no 
logical reason to employ radon to treat 
^jury produced by radium or roentgen 


I^^ayo Clinic. In each case the cost 
was unusual; ulceration of many.v 
standing had undergone malignant o.^ 
and all methods of treatment hithertOi 
had been employed without avail, t 
patients were treated b}’^ the applk k 
petrolatum tliat contained radon, n 
attempt to heal the ulcers, and by' 

filtered radium to control the niali? 




REPORT OF CASES 

Case 1 ; A jurl, aged eighteen years, fintrf? 
at the clinic hi 1 019 rvith an open draininj®^^ 
the right lower quadrant of the abdointi 
stated that in November 1917, because of sevEt* 
in the right lower abdominal quadrant, ap!^ 
tomy had been performed with removal of*’ 
appendi.v. A few months later, the ffoiffi ‘ 
down and remained open and draining. 
operation, performed in April 1919, necri>*>'‘ 
was e.\cised, but closure of the u'ouad if- 
achieved. Low-voltage roentgen treatinf"', 
been given in an effort to obtain healinf- 
seemed to relieve pain, but complete healwr 
The patient exhibited a large , 

, .. , . .. I 


occur. 


vyv.wL**. A lie ].>clUCilL eXIllUlLCU a *‘**0 

hj'steria and it was thought that the woi ^ 

1.„„. , . . . ‘’c A diar 


kept open by her interference. , 

traumatic ulceration and hysteria was nj* 
In September 1926, the patientretume _ 
married during the previous month. . 
was still open and draining in spite .Li 
ment which, she said, she had received i ■ 

Ot,- 1 1 


phine during the past five years. . j J 
In 1930, the ulcer had temporarily 
for scabbing, and the morphinism ha ii 
trolled. 

The patient's next visit was in 
A large draining ulcer was present 


-- — . — XX large Graining ulcer was preset ■ 

iPresentedatthe Joint Meeting of flip A ; n 

America, Chicago, III., Sept. 24-29, 1944 ^rican Roentgen Ray Society and the Radiologiea 


ilgocid)' 
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1 and 2. Traumatic ulcer with irradiation damage, before treatment with radon in petrolatum (Decem- 
ber 1943) and after one course of radon ointment (March 1944). Clitiically carcinoma was present. 


n. Biopsy showed inflammatory tissue with 
.elial hyperplasia. The condition was regarded 
aumatic and factitial dermatitis with probable 
iation injury superimposed. 

, spite of the negative biopsy, the clinical diag- 
was low-grade carcinoma with metastasis, 

I on the appearance of the ulcer and the presence 
.arged nodes in the inguinal and femoral regions, 
ilcer was deep and measured 9X3 cm. Its base 
lecrotic, with a foul discharge; the edge was 
1 and indurated, with infiltration extending into 

• irrounding skin. Conservative treatment with 
sium permanganate dressings was prescribed. 

the patient’s return in September 1943, the 

• still drained freely. The odor was character- 
of a malignant neoplasm and the nodes in both 
5 had enlarged and become fixed. The right 

, ••al nodes were also involved. Radium treat- 
to the metastatic nodes was administered at 
isit. 

\.i December 1943, the inguinal nodes were un- 
,:ed, and enlarged femoral nodes made walking 
.lit. Radium treatment of the nodes was again 
d out. 

'■ ; abdominal ulcer was painful and draining 
- 1), Radon ointment therapy was employed 
' a week for nine weeks. The ointment was 
f prepared in our physics laboratory. The ap- 

■ ■ ions varied in strength from 0.031 to 0.05 me. 
' ‘ ' on per cubic centimeter of petrolatum, averag- 

04 me. per cubic centimeter; approximately 
was applied at each dressing. The pain 
with the second or third application and 
, . ;''' .ge diminished. 

, March 1944, the malignant infiltration had 
through the suprapubic region and the upper 
f the vulva; therefore, further radium treat- 
....'' was applied to these areas at that time and 

■ June. 


During July and August, a second series of 
weekly applications of radon ointment was given, the 
strength of the ointment varjdng from 0.08 to 0.10 
me. of radon per cubic centimeter of petrolatum. 

Figure 2 shows some improvement. The ulcer 
measures 7.5 X 3 cm. and is decidedly shallower 
than before. Formation of epithelium has occurred 
along the top and sides. At this time there was no 
pain whatever and less drainage than before. 

Case 2; In December 1942, a man of seventy- 
three years registered at the clinic. Besides pros- 
tatic hypertrophy and mild diabetes mellitus, his 
main complaint was a large perianal ulcerated tumor, 
which had been present for many months. He 
stated that he had been given roentgen therapy in 
1925 for anal pruritus, which had healed perfectly 
under treatment. By 1930, a reddened area appeared 
just above the anus, which became indurated in 1933. 
By 1936, he noted scaling and increasing soreness, 
and gradually the induration spread until it almost 
completely covered the anus and produced difficulty 
with defecation. 

Examination showed an indurated, ulcerated le- 
sion, measuring 2X3 cm., in the posterior margin of 
the anus externally, with a large area of actino- 
dermatitis extending over both buttocks. Many 
lotions had been applied without improvement. 

In December 1942, transurethral prostatic resec- 
tion was performed, and in February 1943, an at- 
tempt was made to cure the perianal lesion by 
simgery. Palliative excision of the ulcerated lesion 
was performed and tissue was taken for biopsy 
from three widely separated parts of the ulcer; all 
these biopsies showed squamous-cell epithelioma, 
grade 2 (Broders). Removal of most of- the neo- 
plastic tissue was carried out, but some of it could 
not be removed because complete excision would in- 
volve cutting into the rectal wall. The malignant 
ulcer was heavily treated with radium in March 
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Figs. 3 and 4. Perianal lesion fjefore application of radon ointment fjuly 21, 1043) and after applicatira an- 
ointment (May 10, 1044). 


1943. This treatment has served to arrest the 
malignant lesion to date. However, the large open 
ulcer, as painful as the previous lesion, remained. 

Many therapeutic measures were emploved in the 
attempt to heal this huge roentgen ulcer. Extract of 
Aloe vera was applied, as well as ointments containing 
gramicidin, sulfonamide compounds, and aluminum 
acetate washes. Improvement did not follow any 
of these measures. 

Radon ointment therapy was started July 27, 
1943, and was continued once a week through Oct. 
19, thirteen treatments in all. The dose ranged from 
0.03 me. to 0.07 me. per cubic centimeter of petro- 
latum, with an average of 0.0.5 me. per cubic centi- 
meter. Approximately 12 c.c. of petrolatum was 
used at each application. 

The original lesion is shown in Figure 3, the 
photograph having been taken July 21, 1943. The 
patient felt more comfortable after the first two or 
three applications than he had felt before, and a 
gradual clearing up of the sloughing, indolent lesion 
became evident. Eventually, complete epitheliza- 
tion occiured, as shown in Figure 4, a photograph 
taken May 19, 1944. Pain has disappeared com- 
pletely and the patient is now able to walk, to lie on 
his back, and even to sit down with some comfort. 

HYPOTHESES REGARDING THE EFFECTS OP 
RADON OINTMENT 

Four possibilities are suggested to ex- 
plain how the radon in petrolatum pro- 
duces a beneficial effect on the tissue. 
These are as follows; (1) the action of 
the radiations on the tissue itself; (2) 
the action of the radiations on the petro- 
latum; (3) the simultaneous action of the 
irradiations and the petrolatum; (4) the 
action of the disintegration products of 
radon on tissue. 


Action of Radiations on the Tissue: i 
tissue dose from gamma and betaradist 
is probably too small to have any sif 
cant effect. The dose from the alpliaf- 
ation would be very great but vould 
confined to the tissue within a radh 
about 0.1 mm. of the disintegrating re- 
active atoms. If any benefidal ; 
are produced because of alpha 
then it is essential that the ointment^d 
into contact with the tissue so that 
pha particles can penetrate into it- ‘ 
depth of tissue affected is undoubte f 
creased because of penetration of p^' - 
turn containing radioactive 
by absorption of radon by the 
There is also the possibility of a 
effect being produced as a .. 

radiation of the tissue fluids as ire 


^ iK-' 

Although it generally has be^ ^ , 
Lt any of the common types o ra ,i 
larmful rather than beneficia j 
on injuries, little is known ^ y 
)duced by alpha radiation, 
umed that its action, except 

it it is very concentrated, is e^- 

; same as that of 
liation. This greater coflc^;, 
absorbed energy may’’ 
logic reactions which diner ^ 
cts from the series of 
other ty’'pes of radiation- 
lilar to that produced b) 
nma rays was produced o) 


s'/f 
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ntal irradiation of the back of a hand 
• alpha rays from a cyclotron a few years 
o (2), but this does not necessarily mean 
at all tlie other biologic reactions pro- 
iced by the radiations were similar. 

Action of Radiations on Petrolatum: 
le intense irradiation received by the pet- 
latum must produce some cliemical and 
lysical changes, and it is possible that 
me of these changes might make it a more 
neficial therapeutic agent. A commer- 
i1 brand of petrolatum which is irradi- 
2 d with ultra\dolet rays is supposed to 
: more beneficial for some purposes than 
linary petrolatum. Stenstrom and Vig- 
5S (4) have shown that irradiation of 
a\ry mineral oil by roentgen, beta, and 
raviolet rays causes it to spread out 
er a larger area when it is placed on 
ter; a somewhat similar effect might 
’ produced by alpha radiation on petro- 
’ um. If any therapeutic effect of radon 
' petrolatum is due to the action of the 
-■'liation on the petrolatum, it might be 
ssible to obtain the same result by treat- 
*■ petrolatum with some other types of 
iation before it is applied to the lesion, 
however, the changes produced in the 
rolatum were unstable, it might be 
lessary to irradiate the petrolatum dur- 
application, in which circumstance al- 
i radiation might be the radiation of 
>ice since, because of its low penetrat- 
power, it would not affect deeper tissue. 
fimtdtaneous Action of Radiations and 
rolatum: Irradiation produces changes 
tissue, such as ionization, changes in 
permeability, and changes in osmotic 
.ssure, and irradiation must produce 
.le physical and chemical changes in 
'Tolatum. Perhaps it is a combination 
" hese effects that is therapeutically bene- 
• d. 

’ ction of Disintegration Products of 
■ Ion: In petrolatum containing radon 
' -e would be traces of radioactive iso- 
- is of other elements. Until the instant 
; these radioactive atoms disintegrate, 
r act chemically and physiologically 
.'‘:he same manner as non-radioactive 
:;>ients. The amount of these isotopes 


present in each cubic centimeter of pet- 
rolatum would depend on tlie concentra- 
tion of the radon, and the amount of one 
of them (the isotope of lead, RaD) would 
depend, also, upon the length of time the 
radon had been in the petrolatum. The 
order of magnitude of the amounts of these 
radioactive isotopes in each cubic centi- 
meter of the petrolatum would be 10“^'’ 
mg. of polonium, 10“® mg. of bismuth, and 
10~’' mg. of lead. These values seem like 
insignificant amounts but, when expressed 
as number of atoms per cubic millimeter, 
they are, respectively, of the order of 100,- 
000, 1,000,000, and 100,000,000. The 
presence of these isotopes in the pettolatum 
on the surface of the lesion would be of 
little importance, but if the petrolatum 
penetrates into the tissue, these elements 
might be available to the tissue; also, the 
radon which may be absorbed by the tissue 
would form these isotopes within the tissue 
as it disintegrated. In recent years it has 
been realized that traces of eelments may 
be of great physiologic importance (1), and 
the added fact that these isotopes are ra- 
dioactive may make it worth while to con- 
sider whether or not their presence is of 
any significance. 

SUMMARY 

The first two patients to be treated with 
radon ointment at the Mayo Clinic pre- 
sented about as hopeless a prognosis as 
could be imagined. Both were afflicted 
with massive ulcers of many years’ dura- 
tion. In the first case the ulcer may have 
originally been traumatic, with irradia- 
tion damage probably superimposed. In 
the second case, the lesion was assuredly 
a roentgen ulcer. In each case, a malignant 
lesion had finally appeared, with distant 
metastasis in the first instance and local- 
ized cancer in the second. 

In both cases, radium therapy was em- 
ployed to arrest the malignant lesion and 
radon ointment was used to treat the ulcer. 

In the first case, results of radon oint- 
ment therapy were encouraging; evidence 
of healing has occurred, but further treat- 
ment seems necessary. In the second case, 
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the more prolonged treatment given has 
resulted in a complete healing of the ulcer. 

Radon ointment therapy must be care- 
fully distinguished from radium therapy. 
If the effect is due to the alpha particles, 
it is due to radiation of a quality not em- 
ployed in radium therapy. It is known 
that alpha radiation is extremely powerful, 
and Martland (.3) has condemned it as a 
lethal agent when radon salts are swallowed 
or injected into the system. 

Radon ointment tlierapy is in an experi- 
mental stage. So far, the work of Uhlmann 
has shown promise. If further work con- 
tinues to yield good results, we have an 
important adjunct to irradiation therapy. 
The present vogue of intensive irradiation 
to arrest deep-seated malignant lesions 
ma}’- produce many irradiation ulcers in 
future years. A satisfactory’’ method of 
treatment of these ulcers will be a tre- 
mendous boon. 

Mayo Clinic 
Rochester, Minn. 
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DISCUSSION 

Erich Uhlmaim, M.D. (Chicago, 111 .) : I am glad 
Dr. Fricke has had an opportuniti’ to treat some 
cases of irradiation injurj^ with radon ointment, as 
I have been using this for almost sixteen years, with 
gratifying results. As to the mechanism of the ef- 
fect, I have been conducting some experimental 
studies, as 5'et unpublished. In view of these obser- 
vations, I do not believe that the vaseline or petro- 
latum, as such, has anj’thing to do with the effect 
of the ointment. It is used because of its inertness 
and because the amount of radiation or radon ab- 
sorbed by it is large — sixteen times that of water at 
room temperature. [At this point Dr. Uhlmann 
showed slides and preseute)i..bri£LJiistories of two 
cases treated with radon ointment. He stressed the 
point that the ointment has no influence on malig- 


nant growth. In each of the two cases reported ; 
carcinoma was subsequently removed surgicaliv.i 

Lowell S. Goin, M.D. (Los Angeles, Calif.); Ir,; 
anxious to say something about this paper oik 
Fricke because in conversation and correspond.: 
I have met with expressions of rather contemptcrj 
doubt as to there being any sense at all to thiswr !. 
procedure. 

I have treated IS cases of radiation injui}- rii 
radon ointment, and I wish to say that I merely:.' 
lected these cases; I didn’t cause them! Re'i 
have been not 100 per cent but far better thanm 
thing I have ever seen. In fact, I have never se:; 
typical radiation ulcer heal under any otherfcm; 
therapy. -As Dr. Uhlmann says, it doesn't seer: 
make too much difference whether lanolin or vasi 
is used as the vehicle. I have used both. 

I should like to give you a brief account of s 
case. A young woman who had been treated f::i 
presumed malignant melanoma on the lateral avc 
of the left knee had a radiation ulcer oner; 
after treatment. The lesion was roughly rircii 
measuring approximately 10 cm. in diameter, er - 
ing the head of the fibula and the lateral ligame--- 
the knee. The knee was contracted to fortr-^ 
degrees, and the pain was so agonizing : 
begged for amputation. She has received either^- , 
een or nineteen weekly applications of rate- ■ 
lanolin. At present she has a shallow, paaa^ ; 
slightly ulcerated lesion about the size ; 

finger nail, which is dotted with islands of l-- 

Hum. Theligamentsand head of thefibulaaiztj; ; 

pletely covered. I cannot believe that such a ; 
could have been obtained in any other way. : 

Neither Dr. Fricke in his paper nor Dr. h ; 
in his discussion has mentioned the ‘'p • 
must be followed exactly as outlined in 
mann’s original paper. 

LyeU C. Kinney, M.D. (San Diego, 
realize, as Dr. Fricke has said, that this 
treatment is still in the e-xperimental stage a-^ , 

there are few men in the coimtry who 
but such amazing results have been 
otherwise hopeless cases that I believe ... 
vestigation should be continued until we 
appraise it. . 

A young doctor came into my office 1 ..x; 
with a third-degree radiation dermatitis 0 
finger. The distal phalanges were co^ 
leathery skin that looked like soaked , 

moist and entirely free from sensation. - ^ ^.- 
end was a line of demarcation. It loo 
the two distal phalanges of the finger 
and the proximal phalanx was acute } ' 

exquisitely tender. Med to 

The consultant in the case had eci ^ 
tate the finger and, as a last reso : 

phy’sician in the department asked us 
At the suggestion of Dr. Lowell ^pplirt" 

lesion with radon ointment. Twen , 
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'ere made, following Dr. Uhhnann’s technic. I 
iw the patient this last week. The skin was soft 
tid pliable to the very end of his finger, and there 
as no pain or tenderness. That young surgeon is 
ery grateful for the conservation of his index finger, 
' rd I feel sure that such a result could have been 
otained in no other way. 

Robert E. Fricke, M.D. {closing) : 1 wish to thank 
le discussants for their interest and for the valuable 
intributions they have made to the subject. Dr. 
- hlmann brought out a vcrj' important point; 


namely, that the radon ointment has no effect on 
malignant lesions whatever. One has to remember 
this and treat the malignant lesion separately when- 
ever it is present in these ulcers. 

As to what type of lesions to treat with radon 
ointment rather than operation, I do not think we 
are yet far enough advanced to make proper selec- 
tions. The radon ointment therapy takes many 
weeks and is tedious, but surgical treatment is also 
a tedious matter. The important tiling is, I believe, 
that there are now two methods of treatment, and if 
one fails, the other might be tried. 





Capsular Osteoma of the Knee Joint. Report of Four Cases 

FRIEDRICH G. KAUTZ, M.D. 

NewYork, N. Y. 


P RIMARY TUMORS of the knee joint may 
derive from the meniscal or paramenis- 
cal region, from the synovial membrane 
and villi, from the subpatellar fat pad of 
Hoffa, from bursae, and from capsular or 
paracapsular structures. The tumors may 
be benign or maUgnant, single or multiple. 
They may be classified as follows: 

A. Benign 

1. Chondroma (single) ; chondromato- 
sis (multiple) 

2. Osteoma (single) ; osteomatosis 
(multiple) 

3. Ganglioma; neuroganglioma 

4. Fibroma 

5. Xanthoma, solid and cystic forms 

6. Chloroma 

7. Lipoma and lipophagic granuloma 

8. Myxoma 

9. Hemangioma and lymphangioma 

10. Meniscal cysts 

11. Traumatic hypertrophy and sclero- 
sis of Hoffa’s fat pad 

B. MaUgnant 

1. Synovial epithelioma, mesothelioma, 
endothelioma and perithelioma 

2. Sarcoma: fibrosarcoma, spindle- 
cell sarcoma, round-cell sarcoma, 
giant-cell sarcoma 

3. M)rxochondrosarcoma and poly- 
morphous sarcoma 

Tumors of the joint capsule range with 
the tumors of the tendon sheaths and of the 
serous membranes and because of their 
topographical location and histologic struc- 
ture present a similar and fairly character- 
istic pathological pattern and physiological 
behavior. The synovial membrane and 
the paracapsular tissues (16) are the 
site of origin. The largest group con- 
sists of cartilaginous tumors due either to 
faulty mesenchymal differentiation or to 


traumatic detachment of chondroblast 
elements with subsequent synovial imjii 
tation (3). Chondroma and chondronat 
sis may follow osteochondritis dissecar 
chronic hypertrophic osteoarthritis, neir 
genic arthropathies, hemophilia, asep: 
necrosis, ochronotic alkaptonuria, pi> 
infectious joint destruction, meniscal ter 
and other cartilaginous damage (4, 13). 

While the roentgen appearance of jff 
chondromatosis is well known, report! 
osteoma of the knee joint have beenscJ^ 
Kienbock in 1924 (8) reported anintrac. 
sular osteoma of the knee with a cotr 
preoperative diagnosis. He was able 
collect from the literature similar le*' 
reported during the roentgen era b)'^' 
chand in 1917, M. B. Schmidt in 
Trapp in 1896, Rumpel in 1908, and t. 
Baetjer and Waters (1) in 1921- - 
roentgen diagnoses in these cases 
variously, exostosis of tibia, fibua,^^ 
patella, osteogenic tumor, and acces-', 
patella. By carefully redrawing t ef^ 
graphic images, however, and bysu.^^ 
the operative reports, 
to identify the roentgenologic an s ^ 
findings with those in his own case. 
eral more examples were 
bock up to 1934, and in his stan ar 
on “The Roentgen Diagnosis o . 
Joint Diseases" he concludes tha^^ ; 
occurs rarely in other joints, sue , 
elbow, hip, shoulder, and aimc- j. 
size of the tumor is hardly in p 
to the low degree of functiona^^ 
ment, that incarceration does n ; • 
and that the blood vessels an s ^ 

skeletal parts are never of sf ; '' 

of the knee joint is a new gro' i b 

vial origin and it therefore . » 

group of mesenchymal nyp 


dysplasias. 
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-Fig. 1. Case I. Patella-shaped shadow of osteoma 
'.neath the patella. Adjoining bone surfaces arc 
looth. 

Since the establishment of the chnical, 
entgenologic, and pathologic character- 
•ics by Kienbbck, osteoma of the knee 
int has been reported by Bdhm (2), 
ammer (6), Jerusalem (7), Laurence (10), 
azemon and Bizard (12), Robillard (13), 
;hnaberth (14), Simon (15), and Weiss 
id Lowenstein (17). Only two cases 
.ve been found in the American literature 
..aetjer and Waters; Robillard). Four 
pre cases of this rare joint condition have 
,en seen by the author. 

CASE REPORTS 

'ase I; This observation dates back over fifteen 
:trs and a detailed history is not available. The 
;.ient was a middle-aged housewife with pain and 
■ ae limitation of motion in the left knee. She re- 
\,ed many years of floor sweeping while a girl. A 
'■ d mass could be felt somewhat lateral to and be- 
the left patella. 

Idoentgen examination revealed a well delineated 
,;:y tumor with small areas of increased radiolu- 
'^cy. The outlines of the tibial surface were 


irregular and hazy and there was slight subchondral 
demineralization (Fig. 1). The specimen removed 
by operation was a solid bony tumor with some 
fibrous, cartilaginous, and fatty tissues on the sur- 
face. HolTa’s fat pad was completely atrophied. 

Case II; A white housewife, aged 51, was ad- 
mitted for pain and stiffness of the legs and knees, 
especially of the left knee. The pain was burning in 
type and worse at rest than after a period of limber- 
ing up. The knee became progressively more stiff 
and could not be flexed beyond a right angle. The 
joint was swollen, and palpation yielded a solid sense 
of fullness but no evidence of fluid. 

Roetitgenograms revealed a large, well delineated 
shadow of bony density just beneath the patella, 
overling the opposing surfaces of the lateral femoral 
and tibial condyles. The shadow was well separated 
from the adjoining bones, and the joint surfaces were 
negative for evidence of invasion, erosion, or decal- 
cification (Fig. 2). At operation a tumor, 5 X 4 X 
2.5 cm. was easily removed from the retrofascial 
cavity. The fat pad was completely gone and the 
tumor had displaced the patellar ligament in a 
lateral direction. The specimen (Fig. 3) consisted of 
a hard tumor with a uniformty smooth and unbroken 
surface, containing cartilage. Microscopic examina- 
tion showed bone with fat marrow and many small 
blood vessels. Along the edge were many osteoblasts 
which were active!}' laying down bone. The patient 
made an uneventful recovery and regained almost 
complete free mobility of the joint (Fig. 4). 

Case 111 ; An Italian bom male barber, aged 47, 
had noticed a hard lump on the left knee for ten 
months, with pain after sitting in one portion. 
There was no history of a single injury, but the pa- 
tient admitted having hit the left knee many times 
on the barber chair since bo 3 'hood. The knee be- 
came swollen on the anterior aspect but it was not 
tender to palpation except when in flexion or exten- 
sion. There was an ovoid hard mass just below and 
medially to the left patella, not tender and freely 
movable apart from the patella itself. There was 
no limitation of motion of the knee joint. 

Roentgenograms revealed a well delineated ovoid 
bony shadow beneath the patella, by which it was 
in parts overlapped. There was normal bony tra- 
beculation, with some rarefied areas, in this shadow. 
Slight osteoarthritic changes of the joint surfaces 
were present (Fig. 5). At operation a bony tumor 
4X4X2 cm., was easily removed, leaving the joint 
capsule intact. The tumor was in no way directly 
connected with the patella, and the fat pad was well 
preserved. 

The tumor was covered with fibrous tissue and the 
exterior was not unlike cartilage. Microscopic sec- 
tions revealed a trabeculated pattern of highly vas- 
cularized bone with hyaline cartilage and with thick 
fibrous tissue on the surface. After an uneventful 
postoperative course, the patient recovered almost 
normal mobility of the knee. 
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The latter areas contain roentgen-negative 
tissues, such as fibrous, synovial, fatty, 
and cartilaginous elements. There is a 
more or less continuous dense outer shell, 
and the shape of the shadow may be that 
of an hourglass, an Indian club, an egg, or 
of the patella. The shadow usually occu- 
pies a large part of the anterior compart- 
ment of the knee joint and more often lies 


sis of Hoffa’s fat pad never attain tlie m 
and density of an osteoma. The fatpadi 
either displaced or completely atropMs 
from long-standing pressure rather than !l 
original site of a metaplastic bone foni! 
tion (13, 14). The calcium content of ti; 
knee bones is usually normal, but increas; 
functional impairment may lead to sli/: 
subchondral demineralization. 



Fig. 6. Case IV. Transversely placed patella-shaped bone shadow at level of 
the joint space. The patella is dislocated upward. 


laterally than medially. The position may 
vary, however, and similar tumors have 
been observed anywhere within the upper 
and lower, the anterior and posterior por- 
tions of the joint capsule. The tumor can 
always be separated from the adjoining 
skeletal parts. Herein lies the distinction 
between joint osteoma and osteogenic tu- 
mors, such as exostosis, osteochondroma, 
and giant-cell tumor of the bone. 

The differential diagnosis between oste- 
oma and sesamoids, accessory or bipartite 
patella, inflammatory granuloma, loosened 
exostosis, calcified hematoma, and malig- 
nant tumor offers little difficulty. Joint 
chondromatosis frequently shows more or 
less extensive, though irregular, islands of 
calcification and rarely true bony elements. 
Chondromatous lesions are more frequently 
multiple than single, and they may occur 
anywhere within or without the joint cap- 
sule. Post-traumatic necrosis and sclero- 


CONCLUSIONS 

Benign osteoma of the knee joint is t 
Roentgenograms show charac e 
ndings, differing from 
rthrogenic tumors such as chondro ^ 
joint mice). The absence of m . 
onnection laetween the tumor an j 
oining bony structures can readi y J 
nstrated . The history usually ran ^ 
lany years and often dates bac j 
latism during the age of bone . 
nth repeated mechanical 
nee in the interval. The size o 

s shown on roentgenograms an 
ion is barely in proportion o 
rade functional impairrue^l^ J 
omplaints. Symptoms and 
ecome more marked as the pa 

riddle age. o is 

The etiology of joint osteom 
cure. Our observations an 
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hers (3, 12) seem to'support the opinion 
Kienbock that infection plays no part 
id that a single injury can hardly be the 
Luse of the condition. Since repeated 
aumatism of occupational or athletic 
laracter can be traced in the majority of 
le patients, over many years, it can be as- 
imed that mechanical influences induce a 
roliferation of a normally dormant, bio- 
)gically polyvalent, and potentially bone- 
irming synovial tissue. Whether the pri- 
lary damage of the synovial cells consists 
1 a constitutional embryonal aberration 
r a traumatic detachment, with subse- 
uent implantation before the termina- 
on of bone growth, cannot be decided, 
jisidious proliferation of dormant embry- 
iaal cell rests with metaplastic changes is 
i ell known in tumor pathology. A similar 
frigin of the joint osteoma from synovial 
inplantations under the impact of repeated 
jiechanical damage over a long period of 
ime conforms well with the present con- 
sjption of tumor formation. 

. 'i'4 Park Avenue 
►:.‘ew York 21, N. Y. 
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Filing and Cross-Indexing of Radiation Therapy Records' 

ISADORE LAMPE, M.D. 

Ann Arbor, Mich. 


I N A PREVIOUS publication (1) certain 
principles governing the filing and es- 
pecially the cross-indexing of roentgen- 
ray diagnostic records were presented. 
These may be summarized as follows: 

1. The clinical experience embodied in 
accumulated roentgen-ray records is of 
little value for either teaching or investiga- 
tive purposes unless it can be approached 
in a systematic fashion, namely, through a 
sound method of cross-indexing. 

2. A eross-indexing system is inextri- 
cably related to the method of handling 
the roentgen-ray records ; indexing is value- 
less unless the records are filed so as to be 
readily available when located -within the 
scheme of codification. 

3. A cross-indexing system must be 
simple both in respect to the clerical effort 
involved and in the fineness of its subdivi- 
sions. Inordinately detailed categorization 
is impracticable and may result in the 
expenditure of excessive labor in main- 
taining the system. The primary ob- 
jective of the cross-index is to simplify 
the tedious search through large masses of 
records for material pertinent to some 
particular purpose. 

4. Division of all diagnoses to be classi- 
fied into a number of broad diagnostic 
fields simplifies the coding scheme and 
minimizes labor. The field system auto- 
matically breaks down the mass of diag- 
noses into a number of groups, and the 
process of recovery of material is limited to 
a search within one of these rather than 
■the total bulk of the records. 

To translate these principles into prac- 
tice, a coding scheme was presented which, 
with a minimum of clerical work, provided 
multiple diagnostic categories, within ten 
main divisions, of the abnormal findings 
possible in the field of diagnostic roent- 


ABNORMAL 


FIELD I 


ESI 


(6t9H0in 



Fig. 1 . Reproduction of the standard noteb^/, 
for indexing radiation therapy cases, t™ - 


same as that used for abnormal findings i 


tic cross-index. The form page has been 
for the Female Genital Tract. 


ibeJiil 


of 


genology. A separate code 
findings, like-wise divided into ^ 
fields, provided immediate segreg^ 
normal from abnormal observation 
simplicity of the hand-scoring 
the ease of locating the desire ' » ^ 
categories in the various fields (c® j 


in loose-leaf form, ruled 


normal pages for each field) jjj 
this method intensely practica a 


1 From the Department of Roentgenology, University Hospital, University of Michigan, 
tion in February 1945. 


Accept®' 


idforP' 
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ined considerable popularity among ra- 
ologists. 

For the past four years in the Section on 
adiation Therapy of the Department of 
oentgenology at the University of Michi- 
in, a cross-indexing system and coding 
an based on principles identical with 
le diagnostic metliod and similar in ex- 
-rnal form have been employed with sat- 
iactory results. With minor clerical 
fort the case records of all patients ir- 
‘.diated are catalogued into pertinent 
..tegories, distributed among a number of 
..oss divisions (fields) of the entities en- 
.untered in radiation therapy practice, 
le mechanism of the system is such that, 

. imediately upon cataloguing, the records 
;e available for recall from the files for 
e in clinical investigation, teaching, or 
'T other purposes. The indexed data 
corded on form sheets (Fig. 1) by hand 
oring lend themselves readily to tabula- 
:.on of certain crude statistics on the 
■ imber of cases treated. Since the case 
-.)lume is usually considerably smaller in 
diation therapy practice than in diag- 
stic roentgenology, in certain respects 
eater particularization is feasible and a 
eans of providing this has been incor- 
•rated without altering the basic struc- 
re of the plan. 

In Table 1 the major divisions of the 
;de employed at the University of Michi- 
',n are listed. Perusal of this table shows 
■at no attempt has been made to create 
orderly classification of disease either 
■. a histopathological or an anatomical 
: sis. The divisions have been made 
' -gely but not exclusively on anatomical 
ounds; Fields X and XI and a portion 
IX are the exceptions. The particular 
' aakdown shown in this table is totally 

- oitrary and was made for reasons of con- 

- fiience as dictated by local interests and 
? 3t experiences. The number of fields, 
c' ven, may appear unnecessarily high, 
■;'t this was purposeful, in order to keep 
; '.'wn the number of categories within each, 
•4 t'mitting the introduction of the notation 
>:;chanjsm which is described later. These 
yj' ds (and their subdivisions in Table II) 


Table I: Major Divisions of the Radiation 
THF.RAPV Code 

Field I Female Genital Tract 

Field II Male Genital Tract; Urinary Tract 

Field III Breast 

Field IV Lip and Mouth 

Field V Sinuses, Pharynx, Larynx, Thyroid 

Field VI Skin 

Field VII Gastro-intestinal Tract 

Field VIII Eye, Brain, Spinal Cord; Thorax 

Field IX Bone; Metastatic Neoplasm (Primary 

Unknown) 

Field X Lymphoblastoma; General 

Field XI Inflammations; Miscellany 

are not presented as a scheme of universal 
applicability but rather to serve as an 
example of the application of the princi- 
ples of the method. Each radiologist will 
undoubtedly find it to his advantage to es- 
tablish a set of fields which more specifi- 
cally meets the demands of his own practice. 

In Table II the complete indexing code 
for radiation therapy cases is presented, 
listing the individual diagnoses used within 
each field along with their identifying sub- 
numbers. In order to distinguish clearly 
between field number and sub-number, the 
former is always written as a Roman 
numeral followed by an Arabic numeral as 
the sub-number; for example, “Carci- 
noma Cervix Uteri" is indicated by I-l. 
Study of this table shows that the diag- 
noses within the fields likewise do not 
follow any consistent histopathological or 
anatomical classification. The contents 
of the first ten fields are devoted predomi- 
nantly to the various neoplasias, while 
Field XI is entirely constituted of non- 
neoplastic disorders, providing categories 
for a variety of inflammatory and miscel- 
laneous conditions. This segregation is 
not absolute, since provision is made in the 
first ten fields for certain non-neoplastic 
entities. Examples of the latter are (1) 
“Disease Male Genital Tract XAL,” Field 
II, category 6, which we have used for 
Peyronie’s disease, sterilization for sper- 
matocele, etc.; (2) Field V, category 13, 
“Disease Thyroid XAL,’’ used for hyper- 
thyroidism, thyroiditis, etc. 

The diagnoses which appear within each 
field have been selected for a variety of 
reasons. Some have been chosen because 
of their high frequency of occurrence. 
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Table II: Indexing Code for Radiation Therapy Cases 


Field I: Female Genital Tract 

1. Carcinoma Cervix Uteri 

2. Carcinoma Corpus Uteri 

3. Neoplasm Uterus XAL 

4. Carcinoma Vulva 

5. Carcinoma Vagina 

6. Neoplasm Ovary 

7. Neoplasm Female Pelvis, Unspecified 

8. Neoplasm Female Genital Tract XAL 

9. Endometriosis (any site) 

10. Castration, Uterine or Ovarian Disorder 

11. Castration XAL 

12. Disease Female Genital Tract XAL 

Field II; Male Genital Tract 

1. Carcinoma Penis 

2. Carcinoma Scrotum 

3. Carcinoma Prostate 

4. Neoplasm Testicle 

5. Neoplasm Male Genital Tract XAL 

6. Disease Male Genital Tract XAL 

Urinary Tract 

10. Neoplasm Bladder 

11. Neoplasm Kidney XAL 

12. Wilms’ Tumor 

13. Neoplasm Urethra, Ureter 

14. Neoplasm Urinary Tract XAL 

15. Disease Urinary Tract XAL 

Field III: Breast 


10. Neoplasm Pharynx, Hypopharynx, LamaXn 

11. Neoplasm Salivary Glands 

12. Neoplasm Thyroid 

13. Disease Thyroid XAL 

Field VI: Skin 
(Specify Histological Type) 

1. Carcinoma Skin; Upper Extremity 

2. Carcinoma Skin: Lower Extremity 

3. Carcinoma Skin; Trunk 

4. Carcinoma Skin: Neck 

5. Carcinoma Skin; Nose 
fi. Carcinoma Skin ; Ear 

7. Carcinoma Skin : Scalp 

8. Carcinoma Skin ; Eyelids, Canthi 

9. Carcinoma Skin ; FaceXAL 

1 0. Hemangioma Skin, Subcutaneous Tissues 

1 1 . Neoplasm Skin XAL 

Field VII: Gastro-Intestinal Trad 

1 . Neoplasm Esophagus 

2. Neoplasm Stomach 

3. Neoplasm Small Bowel 

4. Neoplasm Colon, Rectum 

5. Sicopiasm Anus 
0. Neoplasm Liver 

7. Neoplasm Pancreas 

8. Neoplasm Gastro-intestinal Tract aAL 

9. Neoplasm Abdomen XAL ^ ,, 

10. Neoplasm Retroperitoncum XAL (Aore™, 


1. Carcinoma Breast (no previous surgery). 

Preoperative Irradiation 

2. Carcinoma Breast (no previous surgery). 

Inoperable (specify why) 

3. Carcinoma Breast, Postoperative 

Specify type of operation; radical, modified 
radical, simple 

4. Carcinoma Breast, Previous Treatment 

Recurrence or Metastases (specify involvement) 

5. Neoplasm Breast XAL 

6. Mastopathia Cystica 

7. Disease Breast XAL 


Field VIII: Eye, Brain, Spinal Cord; Thns 

1. Carcinoma Conjunctiva 

2. Carcinoma Orbit 

3. Neoplasm Eye, Eyelid XAL 

4. Disease Eye, Eyelid XAL 

5. Pituitary Adenoma 
G. Medulloblastoma 

7. Neoplasm Brain XAL 

8. Disease Brain XAL 

9. Neoplasm Spinal Cord XAL 
10. Disease Spinal Cord XAL 


Field IV: Lip and Aloulh 

1. Carcinoma Lip, "massive concentrated”) Primary 

) only 

2. Carcinoma Lip, other irradiation j treated 

3. Carcinoma Lip, irradiation of primary and 

metastases 

4. Carcinoma Lip, XAL 

5. Carcinoma Buccal Mucosa 

6. Carcinoma Alveolar Mucosa 

7. Carcinoma Palate 

8. Carcinoma Floor of Mouth 

9. Carcinoma Base of Tongue 

10. Carcinoma Tongue XAL 

11. Carcinoma Mouth, origin indeterminate 

12. Neoplasm Lip, Mouth, Tongue XAL 

Field V: Sinuses, Pharynx, Larynx, and Thyroid 

1. Carcinoma Nose, except skin 

2. Carcinoma Paranasal Sinuses 

3. Neoplasm Nose and Sinuses XAL 

4. Carcinoma Nasopharynx 

5. Neoplasm Nasopharynx XAL 

6. Neoplasm Auditory Canal, Middle Ear, Mastoid 

7. Neoplasm Tonsil, Tonsillar Region 

8. Carcinoma Pharynx, Hypopharynx 

9. Carcinoma Larynx 


11. Carcinoma Bronchus 

12. Neoplasm Lung XAL 

13. Neoplasm Mediastinum XAL 

14. Neoplasm Intrathoracic XAL 

15. Neoplasm Thoracic Wall 

Field IX: Bone 

1. Giant-cell Tumor 

2. Osteogenic Sarcoma 

3. Chondrosarcoma 

4. Ewing’s Tumor 

5. Sarcoma Bone XAL 

6. Myeloma, Multiple Myeloma 

7. Neoplasm Bone XAL 

8. Xanthomatosis 

9. Disease Bone XAL 

Metastatic Neoplasm, 

10. Metastatic Neoplasm : 

1 1 . Metastatic N eoplasm ; 

12. Metastatic Neoplasm : 

13 . Metastatic N eoplasm : 

1 4 . Metastatic Neoplasm : 

15. Metastatic Neoplasm : 

16. Metastatic Neoplasm : 


Primary If"*’"'*'' 
Neck.Supracl3««^ 


Skull. Brain 

Skeletal^." 
Lungs, AW'*'' 


Abdomen j 

RetroperiWi»j^ 

Soft Tissues XA 
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listed elsewhere in the code.” ‘‘Lympho- 
blastoma XAL” (X-3) refers to any type 
of lymphoblastoma other than those listed, 
namely, ‘‘Hodgkin’s disease” (X-1), “lym- 
phosarcoma” (X-2), and the leukemias 
(X-5, 6, 7, 8). ‘‘Neoplasm Mediastinum 
XAL” (VIII-13) provides for mediastinal 
tumors other than lymphoblastomatous 
masses, since the latter are codified in 
Field X. A final example of the use of the 
“XAL” designation is X-15 entitled “Neo- 
plasm XAL”; this is a pigeonhole pur- 
posefully created to house an occasional 
situation not provided for elsewhere in the 
code and in our experience has been used 
rarely. 

Although the standard form^ employed 
(Fig. 1) provides space for as many as 
thirty categories within each field, the 
radiation therapy code within each of its 
fields never calls for this maximal number. 
Field XI, containing seventeen categories, 
requires seventeen of the thirty columns; 
the other fields use less. This leaves space 
on the right-hand side of each page which 
is employed to advantage by entering brief 
notes. These notations can serve to pro- 
vide greater specificity than is inherent in 
the category title or may be used to call 
attention to striking or interesting features 
of any case. In Fields III, VI, and XI, the 
code calls for specification by means of 
notes of such items as the reason for inop- 
erability in the case of mammary tumors, 
the type of operation, the sites of recur- 
rence and metastasis, and the histological 
type of cutaneous carcinomas. The nota- 
tion feature may be used to specify the 
precise histologic character of a lesion 
whenever the category bears the broad 
label of neoplasm and also to specify loca- 
tion when this does not appear in the cate- 
gory title. Examples of the former are: 
1-6, adenocarcinoma (the title of this cate- 
gory is “Neoplasm Ovary,” the notation 
“adenocarcinoma” gives the precise histo- 

2 This form is the same as that used for abnormal 
findings in the indexing scheme for diagnostic roent- 
genology and may be obtained from Edwards Bros., 
Inc., Ann Arbor, Mich. It was more convenient to use 
this existing form than to create a special form for the 
radiation therapy code. 


A 


logical type); V-7, carcinoma (the kit 
of this category is “Neoplasm Tonsil; 
Examples of specification of anatomhi 
location are: VI-10, cheek (this catejo- 
is labeled “Hemangioma »Skin, vSubcufc 
ous Tissues”; the notation “cheek” sfe 
the precise site); IX-4, femur (thuste 
ing the Ewing’s tumor in the femur) :XK 
face (indicating the presence of a fura:i 
on the face). 

Obviously the notation scheme cr 
be used to indicate the type of treatci 
or the chronological relation of irradiatr 
to operation. Spectacular or unexpectf- 
poor responses to irradiation may k: 
beled; unusual age incidence and in: 
other items of interest may be incorpor:- 
to facilitate subsequent location of r- 
material. The notation feature is Cii- 


and may be employed as broadly eras 
rowly as one’s interests dictate. 

In practice it has been our cust^ j 
codify each case at the time of comp*'-'- 
rather than at the beginning of a 
program. On the patient’s radiation 
apy record, near the discharge no % 
coded statement appears, 
merals being employed for field desig^ 
and Arabic numbers for ^ the iM 
within the field. The entering o > 
terial on the standard forms is usua ) 
daily. A loose-leaf notebook con j 
eleven standard forms, one for eac 


eleven btanuciiu iuuns, — , 

properly labeled as to field 


maintained. The case number is 
in the left-hand column; in 
column an X is hand-scored an a 
right side of the page the desme n 
are inscribed. With the 1,300 o.^ 
tients treated each year in our ep 
it has been found that five ^ 


It ilcts IJCCll 

daily are required to qI 


I C.V^U.14. i 

cases; a negligible bilitj 

which yields rich rewards in 
recover valuable clinical pear: 

To illustrate the technic and aPO 


of the completed coding ni^^ 
process in the various field 


In 


'(k 


and Table III are Presented 
samples of indexed cases 


fields are shown : the case nr 


kl 

ii)v, 
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ing tlie patient appears in the left-hand 
.lumn; tlie hand-scored X is present in 
le column corresponding to tlie number 
the diagnosis as found in the indexing 
)de (Table II), and on the right side of 
le sheet are various notations. T able III, 
-aling with the cases shown in Figure 2, 
■ay serve to translate and amplify the 
aterial recorded in tliis figure. The diag- 
)sis is compared with the category label 
: the indexing code (Table II) and the 
ided statement for eacli diagnosis is 
•ven along with the notations used in 
".ese cases. 

•■One feature regarding case records in 
diation therapy must be noted. With 
indexing system such as is presented 
re, it is eminently desirable that each 
. se be characterized by a single case num- 
..T which is reassigned to the patient at 
latever future date he may return. The 
V.rticular form of the. radiation therapy 
' ':ord may vary widely. The record at 
2 University Hospital consists of 3 ele- 
” 'mts; (1) the original refer if the case is 
erred from another department for ra- 
ition treatment; (2) the treatment 
iets containing the detailed data of 
ysical factors, dosage, and location of 
2 S for roentgen and radium therapy; 
the sheets devoted to history, physical 
lings, radiation prescriptions, clinical 
• )gress notes, and discharge notes. The 
■ ee elements are kept in a single enve- 
; e bearing the patient’s name and regis- 
:;tion number and are maintained on file 
the radiation therapy department. All 
material in the record is created in du- 
.;ate as the record develops, and the 
ies appear in the general hospital rec- 
of the case. Thus the complete radia- 
,..i therapy story of any case, including 
..-ailed physical factors of treatment, is 
, liable in the patient’s hospital record 
(,;Yell as in the record housed in the De- 
‘ .tment of Roentgenology. We believe 
'■(/C this must be done in fairness to the 
‘ ,y.ent, the hospital, and all the physicians 
'‘f 'lived. 

'(y S in the system preidously described 
(‘T diagnostic roentgenology, total inci- 
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Fig. 2. Samples of indexing forms for radia- 
tion therapy cases for various fields. Coding 
examples in Table III have been entered here 
to demonstrate the completed process of cross- 
indexing. 


dence figures are readily obtainable for 
any desired finite period by a simple 
count of the scores within any pertinent 
column. It has been found convenient to 
separate the months by entering the month 
date to the left of the case number column 
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Table III: Sample of Coding and Recording 


Field I 


Case Ko. 

Diagnosis 

Category Label 

Code 

Notation 

1001 

Carcinoma cervix uteri 

Same 

I-l 

Stage IV 

1003 

Carcinoma corpus uteri 

Same 

1-2 

Preoperative roffltfc 



radiation 

1005 

Adenocarcinoma of ovary 

Neoplasm Ovary 

I-C 

Adenocarcinoma, g-r. 





erative 

1009 

Menopausal bleeding 

Castration (Uterine or 

I-IO 

Menopausal bleedir 



Ovarian Disorder) 


roentgen irra&'i: 

1101 

Sarcoma of uterus 

Neoplasm Uterus XAL 

1-3 

Sarcoma, postopr.r 

1212 

Carcinoma of vagina 

Same 

1-5 




Field II 



1023 

Carcinoma of prostate 

Same 

II-3 

Bone raetastass 

1011 

Peyronie’s disease 

Disease Male Genital 

II-O 

Peyronie’s dhea-e 


Tract XAL 


Carcinoma: rate’- 

1013 

Carcinoma of bladder 

Neoplasm Bladder 

II-IO 

1021 

Hypernephroma of kidney 
Wilms' tumor 

Neoplasm Kidney XAL 

II-ll 

Hypemephroma 

1113 

Same 

11-12 




Field III 



1012 

Carcinoma of breast, post- 

See Table II, Field III-3 

II 1-3 

Radical operation 


operative 



Preoperative 

1030 

Carcinoma of breast, pre- 

See Table II, Field III-l 

III-l 


operative irradiation 


Metastases spine 

1032 

Carcinoma of breast, spinal 

SeeTable II, Field III-2 

III-2 

1031 

metastases 

Carcinoma of breast, spinal 

See Table II. Field III-4 

III-4 

Metastasis 14 


metastasis (previous sur- 
gery) 


1052 

Mastopathia cystica 

§ame 

III-G 




Field VI 


Inner canthus, bis! 

1019 

Basal-cell carcinoma of in- 

Carcinoma §kin : Eye- 

Vl-8 

1027 

ner canthus 

Comifying squamous-cell 
carcinoma of skin of ear 

lids, Canthi 

Carcinoma Skin : Ear 

VI-6 

Comifying 

carcinoma 

1008 

Cavernous hemangioma. 

Hemangioma §kin. Sub- 

VI-10 

Cheek; x-ra)' 


cheek 

cutaneous Tissues 


Comifying 

carcinonia 

1019 

Comifying squamous-cell 
carcinoma of scalp 

Carcinoma Skin: Scalp 

VI-7 



Field VIII 



1040 

Retinoblastoma right eye. 

Neoplasm Eye, Eyelid 

VIII-3 

Retinoblastot®. f 

erative 


postoperative 

XAL 


1071 

Carcinoma of orbit 

Same 

VIII-2 

Acromegaly 

SyringomyeW 

1069 

1061 

Acromegaly 

Syringomyelia 

Pituitary Adenoma 
Disease Spinal Cord 

VIII-5 

VIII-10 

1051 

Carcinoma of bronchus with 

XAL 

Carcinoma Bronchus 

VIII-ll 

Spinal metasta® 


spinal metastasis 



Sarcoma, 

1161 

Sarcoma of mediastinum. 

Neoplasm Mediastinum 

Vin-13 

1123 

postoperative 

Medulloblastoma, postop- 

Medulloblastoma 

VIII-6 

Postoperative 


erative 

Field IX 



1099 

Ewing’s tumor of femur 

Ewing’s Tumor 

IX-4 

Femur j 

Schuller-Cbn-' 

Carcinoma 

1267 

Schuller-Christian’s disease 

Xanthomatosis 

IX-8 

1301 

Metastatic carcinoma in 

Metastatic Neoplasm: 

IX-10 


neck, primary unknown 

Neck, Supraclavicular 

IX-12, 13 

* 

Pulmonarv'^i’*' 

1341 

Pulmonaryandspinal metas- 

Metastatic Neoplasm : 


tases, primary unknoivn 

Skeletal XAL 
Metastatic Neoplasm: 





Lungs, Mediastinum, 
Hila 



1091 

Abdominal metastases, pri- 

Metastatic Neoplasm: 

IX-14 


mary unknown 

Abdomen 
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Field XI 


311 

Spondylitis rhizoindlique 

Arthritis 

XI-10 

Spondylitis rhizomelique 

122 

Furuncle, nose 

Furuncle, Abscess, Car- 

XI-1 

Furuncle, nose 

267 

Acute postoperative pare- 

buncle 

Parotitis 

XI-3 

Acute, postoperative 

■ 200 
■201 

titis 

Thymic enlargement 
Tuberculous adenitis, cer- 

Same 

Adenitis, Tuberculous 

XI-10 

XI-6 

Cervical 

115 

vical 

Parotid fistula 

Depression Salivary Se- 

XI-14 

Parotid fistula 

■ 146 

Gas gangrene 

cretion 

Other Inflammations or 

XI-8 

Gas gangrene 

104 

Periarthritis of knee 

Infections 

Arthritis 

XI-16 

Periarthritis, knee 


! the beginning of each new month. For 
'tistical purposes it has been desirable 
:.-.ndicate repeated episodes of irradiation 
^ bin the calendar year by means of an 
erisk immediately to the left of the case 
nber ; to obtain counts of the number of 
) ients, those numbers marked with an 
erisk are omitted. Likewise, one may 
’ icate by means of another symbol cases 
'.ch were treated in previous years. It 
. (ossible at the end of a calendar year to 
ain a statistical survey of the number of 
ients treated for the various diseases 
alogued, by the expenditure of only a 
hours in tabulating column counts, 
•-■s procedure is carried out yearly in 
.^.department; usually by the end of the 
week in January the survey of the en- 
preceding year is prepared and may be 
vipared with the experience of the earlier 

TS. 

he recovery of case material from the 


hand-scored sheets is a matter of utter 
simplicity. The radiologist turns to the 
proper field sheet in the loose-leaf book, 
locates the column bearing the desired di- 
agnostic number, and scans it for the hand- 
scored X’s. The corresponding case num- 
ber is found in the left-hand column and 
the case record may then be located in the 
files on the basis of this number. This 
may be achieved by maintaining the records 
in the file in serial order of case number. 
If it is deemed advisable to file the records 
in alphabetical order by name, a number- 
name card index will provide for transition 
from case number to patient’s name. 

Department of Roentgenology 
University of Michigan 
Ann Arbor, Mich. 
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Cross-Indexing of Roentgen Diagnostic Records’ 

A Revision of the Hodges and Lampe Code 
CAPT. BENJAMIN R. VAN ZWALUWENBURG, M.C., A.U.S. 


W HEN THE roentgenologist has exposed 
and developed his second roentgeno- 
gram the task of keeping track of his ac- 
cumulated experience begins. At that 
stage the problem is a simple one. The 
location of the two films with their find- 
ings can easily be kept in mind and either 
can be located for comparison with future 
examinations. The sum total of that indi- 
vidual’s recorded roentgenological experi- 
ence is immediately available. 

As examination follows examination, 
the situation becomes vastly different. 
The present-day volume of roentgenologi- 
cal work is so large that each day’s cases 
are soon submerged by the continuing 
flow. The interesting cases are lost sight 
of, and the surprisingly large experience 
represented by thousands of examinations 
is not available for orderly review. To 
prevent this loss, a systematic means of 
access to the accumulated material be- 
comes a necessity in every roentgenologi- 
cal office and department. 

Various systems of cross-indexing have 
been applied to this problem. The most 
common is the card-index system, which 
has many variations, all based on the same 
principle. A card is prepared for each di- 
agnosis, and the diagnosis is indicated at 
the top by title or by a code number. If 
the method is to be practicable, the less 
common diagnoses must be grouped sev- 
eral to a card in order to decrease the 
number of cards and thus simplify the 
clerieal work. Every day the names or 
file numbers of the patients are written 
in on the proper cards. 

The card-index method is direct. Its 
chief disadvantage is that a separate card 
must be maintained for each diagnostic 
category. If all the possible diagnoses are 


grouped into 300 categories, for insk 
300 cards must be used, and the den 
work of entering cases on the cards k 
respondingly complex. 

In 1039 Hodges and Lampe (I) t 
duced the loose-leaf “score sheet” pricrj 
as a means of simplification. Tk 
placed the library card by a score 
8 1/2 by 11 inches, ruled into 30vei| 
columns and 50 horizontal column; 
horizontal column is thus divided in! 
squares. Each vertical column reprs- 
a diagnosis or diagnostic categorj' ai; 
identified by a number. Each horire 
column represents one examination^ 
identified by writing the patients 
number in the left-hand space. Tlie<s 
nosis made on that case is then in® 
by a check mark or other symbol plat|- 
the square at the intersection of tk , 
zontal column with the proper ' s 
column. The score sheet, in comp^ 
to the index card, may be said to be 
mensional, since it will accommoda e 
diagnoses as well as many patients. ^ 
diagnostic categories are include on 
sheet, making it possible to use o . 
sheets for 300 diagnostic 

To use these score sheets Ho § ,i 

Lampe divide all roentgenolo^oo 

noses into 10 major anatomic n 
which they term “fields,” and u 
divide each field into 30 categoo 

diagnoses _are rep^ | 


more common 


by separate categories; 


the less CO- 


diagnoses are grouped 


gory. 


The entire gamut Lfct 


cal diagnoses is thus divided , 


atoni'*^ 


categories, grouped in 10 ana 
and tabulated on 10 sheets. 


A second parallel system 


tomic fields and eight more 


score 


sk- 


ffiii 


b'i 


' From the Radiological Service, O’Reilly General Hospital, Springfield, Mo. 
cember 1944. 

2 Available in printed form from Edwards Bros., Ann Arbor, Mich. 
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lo 


provided, with which to index nega- 
: findings, classified according to the 
e of examination. 

i .t the close of the dictation of each re- 
t, the radiologist refers to the code and 
ates a code number which is typed 
the report and serves as a guide to the 
'• lographer who later enters the case 
die appropriate score sheet. This code 
• iber consists of a Roman numeral to 
r cate the field and an Arabic numeral to 
. -cate the diagnostic category within the 
■ The Roman numerals therefore run 
: ;i I through X and the Arabic numerals 
vi 1 through 30. An asterisk replaces 
- -check mark in the appropriate space 
, . mphasize a case of unusual interest, 

. . e a question mark qualifies an uncer- 
T- diagnosis. Alphabetical letters are 
■ rided in some fields to further specify 
ion. When needed, they are dictated 
iving the code number. The proper 
nn on the score sheet is then marked 
writing in the letter instead of by the 
1 check mark. 

ace its introduction, the seore-sheet 
i-indexing system has been adopted 
lany roentgenological offices and de- 
nents. It has proved capable of 
-ling a large volume of material with- 
an undue clerical burden. But, as 
^es and Lampe pointed out, the cross- 
i must be tailored to fit the type of 
■- being done and the particular use to 
it is to be put. Thus it is to be ex- 
;';d that those using the cross-index 
■arrive at individual variations, both 
- 'age and in construction of the code, 
rto be emphasized that each radiolo- 
:after experience with the code system, 
-profitably make his own personal vari- 
3. Periodic revision also is necessary 
,.;-ing the code up to date and to adapt 
;--:re efficiently to the work being done. 
;..ja revision is presented here, together 
discussion of how the code may be 
' v'or various purposes. 

suggested changes in code 

The separation of the diagnoses into 
,.iatomic fields provides, in effect, 10 


codes of 30 numbers each . Many diagnoses 
will occur in more than one of these fields. 
If the same code number is assigned in the 
various fields for those diagnoses which 
occur in more than one field, it will speed 
up the coding process by making it easier 
to remember tlie numbers. 

Although this concept is followed to a 
certain extent in the Hodges and Lampe 
code, there are numerous violations. For 
example, they code a recent fracture as 12 
or 18 in Field I, 10 in Field III, and 2 in 
Fields II, IV, and V. In the code pub- 
lished herewith, fracture is coded as num- 
ber 3 in no matter what field it occurs — 
bones of face, skull, spine, or extremities. 
The single relationship “fracture is 3’’ is 
more easily remembered than “fracture 
is 12, 18, 10, or 2.’’ In the revised code, 
identical access numbers have been pro- 
vided for similar diagnoses in all fields 
throughout the code. 

2. The second change in the code is the 
alteration of certain categories to keep up 
with recent progress in medical concepts. 
This reclassification was carried farthest 
in Field VII (Lungs and Pleura, non-tuber- 
culous). The previous classification of 
non-tuberculous pulmonary infections in- 
cluded : 

6. Pneumonia, lobar 

7. Pneumonia, resolving or resolved 

8. Pneumonia, unresolved 

9. Pneumonia, except as above 

14. Pneumonitis, suppurative 

15. Pneumonitis, except as above 

16. Abscess, cyst 

The revised classification of this group is 
as follows : 

3. Bronchopneumonia and primary atypical 

pneumonia 

4. Lobar pneumonia 

5. Abscess and suppurative pneumonitis 

6. Pneumonia and pneumonitis, except as above 

(including fungus, sarcoid, tularemic and 
chronic fibroid pneumonia) 

It is felt that there will be less variation in 
coding cases under this latter classification 
and that, therefore, the code will be of more 
value when it is eventually called upon to 
fiu-nish cases for review or demonstration. 
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Other minor shifts in wording and group- 
ing of the diagnostic categories have been 
made throughout the code. For the con- 
venience of Army radiologists a code num- 
ber for foreign body has been provided in 
every field except that of Thoracic Tuber- 
culosis. 

3. A mechanism has been added to 
separate the “repeat” diagnoses of follow- 
up examinations from the “new” diag- 
noses. This is of great practical importance 
to avoid reduplication in preparing lists of 
cases from the score sheets. In the Hodges 
and Lampe code, duodenal ulcer is indi- 
cated by IX-7. To prepare a list of cases 
of duodenal ulcer for review, one includes 
all the cases checked in column 7 on the 
Field IX sheets. One will find, however, 
that many of the examinations listed as 
IX-7 are follow-up examinations and, as a 
result, the same cases will recur several 
times in the list prepared. When finding 
groups of cases for review, these redupli- 
cations are readily recognized and are 
simply an annoyance. They are a de- 
cided handicap, however, in preparing 
statistics since, instead of merely counting 
the check marks in a given vertical col- 
umn, it is necessary to make note of all 
the case numbers and to weed out care- 
fully all the reduplications. 

In the revised code presented herewith 
the follow-up examinations are differen- 
tiated from the new cases by the addition 
of the letter X to the code number of any 
diagnosis which has been previously coded 
on the same patient. These diagnoses are 
entered on the score sheet by a cross instead 
of a check mark. Thus the radiologist 
can determine how many duodenal ulcers 
he has diagnosed in the past year, for ex- 
ample, by simply counting the check marks 
in the proper column, omitting the crosses. 

4. Question marks and asterisks are 
used in the original code to qualify ques- 
tionable diagnoses and emphasize cases 
of special interest. This sometimes makes 
it neeessary to crowd several symbols into 
one box. In the revised code this is avoided 
by assigning these functions to special 
vertical columns (numbers 28 and 30). 


5. The Hodges and Lampe s 
codes all examinations with norma! 
ings according to the type of examii 
performed, but it docs not providi 
information for the abnormal cases, 
quently the type of examination h 
ous from the diagnosis, but in otfei 
this is not so. For instance, a galli 
calculus may be found on an othenns 
ative intravenous pyelogram, Suclia 
is coded as gallbladder calculus and ri 
be listed anywhere in the code as a i; 
graphic study. The only purpose o: 
ing negative examinations is statistics! 
it is of no value unless the con\f 
figures (classified in the same 
amination type) are available for fe 
normal cases. 

In our revised code, therefore, a pnj - 
is made (by letter in column 2) fo- 
cating the type of examination in tl- 
normal cases. Thus, an example^’ 
full code indication is: VI-2E, m 
sheet VI an E will be entered in co c 
to indicate a portable chest 
(and column 13 will be checked to 
cardiac enlargement) . In this iva} 
of the examination type can be 

Oil 

0. The second system of eiglif ' 
sheets used by Hodges and 
cording the type of examination inn^ 
cases has been eliminated by - 
in each field for this purpose just as • 
2 is used to code the examina 
abnormal examinations, j ': 

score sheets has thus been m 


18 to 10. 


SUGGESTED VARIATIONS IN 
CODE 


USE Of- 


the ^ ■) 


Most radiologists who use 
!heet method for cross-mdexmg . 

lorts are coding all of ..t- 

?or many of them, depim 
:o be made of the code, this is ■ 
ind time- wasting. The ac _ua , 
;he cross-index has fallen lu 




the 1 ^' 

ion forms, depending on n.,-, 


vailable study time of the 
iiologist : 
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The index may be used merely to 
. te unusually interesting and instructive 
,s for demonstration and teaching, or 
comparison with similar cases seen la- 
■ Used in this way, the cross-index 
the purpose of the “Special File” in 
:h nearly every radiologist keeps his 
t cherished cases. In many war-time 
es this is the only function of the cross- 
X utilized; yet even this limited use 
TC code may be a source of great satis- 
' ion to the radiologist. 

■; this is the only use anticipated, it is 
' .ous that only cases of particular in- 
^'st need be coded and entered on the 
: e sheets. Even in these cases the ex- 
. ration type may be omitted and only 
diagnosis coded. This simphfied usage 
the advantage of eliminating 98 per 

- . of the clerical work involved in full 
■of the code. 

. : The index may be used to locate 
, , s of cases for review and study. This 

- lose requires a more complete utiliza- 
•of the code than does use A. It will 
.ecessary to code all of the abnormal 
-ninations. Negative examinations, 

'..iver, need not be coded, the repeat 
linations may be omitted, and only 
diagnoses are needed (not the exami- 
)n types). Columns 1 and 2 may, 
ifore, be omitted. The clerical work 
•••.be approximately 30 per cent of that 
Ived in full usage of the code. 

The fullest use of the cross-index is 


done. In the case of a hospital depart- 
ment, this information may be particu- 
larly helpful in supporting requests for 
changes and additions in departmental 
equipment and personnel. 

Each roentgenologist using the code 
must determine for what purposes he will 
employ it and should use only those por- 
tions which are necessary for his object. 

TECHNIC OF USING THE CODE 

At the close of dictation of each x-ray 
report, the code numbers of the case are 
dictated by the radiologist. The stenog- 
rapher types these in a lower corner of the 
report and later transcribes all of the day’s 
codes to the score sheets. The field num- 
bers and diagnosis numbers are self-ex- 
planatory and remain the same regardless 
of how the eode is being used. 

Each field contains a listing of letters 
headed “Examination Type or Localiza- 
tion.” In some fields separate lists are 
given for these two purposes. The use of 
these letters will vary with the different 
methods of using the code. If normal 
cases are to be coded they are always listed 
as “1” in the proper field, followed by the 
proper letter to indicate the type of exami- 
nation performed. (Example: Negative 
chest stereo. Dictated: “Six dash lA.” 
Written on report: VI-1 A. Entered on 
score sheet by placing the patient’s file 
number in the left-hand space of a hori- 
zontal column of the field VI sheet and 


'periodic statistical study. This ne- 
tates coding every case examined, us- 
. he examination type columns, 1 and 
well as the diagnosis columns. Sim- 
lounting on the score sheets for any 
!,;■ 1 period will then determine the total 
‘ ler of examinations or of patients 
. ,,..';ting re-examinations), the number of 
j-'inations (or patients) of each type, the 
‘ ,;;:bn of negative to positive results for 
r..- : type of examination, the number of 
any diagnosis has been made, the 
f-ve frequency of various diagnoses. 
Followed from year to year, the 
'';A sheet will also indicate the trend in 
;if'^,;ae of the various types of work being 


placing A in vertical column 1.) 

The coding of the examination type in an 
abnormal case is exactly similar, but uses 
column 2 instead of column 1 and is fol- 
lowed by the diagnosis code number. 
(Example: Fracture of the femur. Dic- 
tated: “Five dash 2C comma 3.” Writ- 
ten on report: V-2C, 3. Entered on score 
sheet by placing patient’s file number in 
the left-hand space of a horizontal column, 
C in vertical column 2, and a check mark 
in vertical column 3.) If the case is a fol- 
low-up examination and the fracture has 
previously been coded, the diagnosis num- 
ber is followed by X. (The previous ex- 
ample would become: “Five dash 2C 
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Aon; 


comma 3X.” V-2C, 3X. It would be 
scored as above, but an X would replace 
the check in column 3.) 

Occasionally, even after the examination 
type has been coded, there is need for fur- 
ther localization of the disease process. 
This is accomplished by using the localiz- 
ing letter in the diagnosis column. (Ex- 
ample: Ureteral calculus demonstrated 
by excretory pyelogram. Dictated: “Ten 
dash 2B comma 19C.” Written: X-2B, 
19C. Entered on score sheets by placing 
B in column 2 and C in column 19.) 

If the examination types are omitted 
the localization must be used more often! 
In the case of the femoral fracture previ- 
ously cited, it would be necessary to use 
the_ localizing letter C following the diag- 
nosis number. (“Five dash 3C.” V-3C. 
Column 2 on the score sheet is left blank 
and C is entered in column 3.) 

^ot necessary to use a localizing 
letter following the diagnosis number if the 
site of the lesion is explained either by the 
examination type or by the wording of the 
diagnostic category. (Example: Field 1-7 

an?n?r'^?”^ clouding of the sinuses 
and no locahzing letter is necessary even 

coSo type is not being 


It is suggested that fractures of t„; 
peal portions of the long bones be £ 
ized by the letter of the joint near rF 
tliey occur instead of by the boneinvol; 
This will separate them from fraclum 
the shaft. 

^ Questionable diagnoses and cases ofr 
cial interest are emphasized by cf/ 
number 28 or 30 in addition to thefc, 
sis number. 

The diagnostic category number 
except as above,” occurs in eadit 
This is a wastebasket category' to isc. 
all the rare diagnoses not spedk 
listed. 'WTien “except as above” is®; 
should be followed by a simple stater 
of the diagnosis to be written on thes 
sheet. (Example: Esophageal varl , 
Dictated: “Nine dash 27 esophageaii 
ices.” Written IX~27 esophageal vari 
A check mark is entered in column S : 
Field IX and the words “esophageal v ; 
ices” are -written in the same horizon | 
column.) This procedure makes it 
sible to locate rare cases quickly « 
score sheets without havnng to devoi 
entire diagnostic category to eacb 
Since such diagnoses are infrequent, 
do not materially increase the cien’cah 
in coding. 




Orbit, Mandible, Temporo- 
mandibular Joints, Sinuses, Mastoids, Teeth 
1 . Negative (Code examination type) 

type. Do not 

anolher fidd ” " “ 




2 . 


Teeth 

16. 

17. 

18. 


Impaction or other abnormal positi<® 
Caries 

Periapical abnormality 
20. Foreign body, soft tissue abnornialitj 


Bones efface, orbit, and mandible 

3. Fracture 

4. Deviation of nasal septum 

6. Osteomyelitis 

Sinuses 

7. Clouding 

8. Thickening of mucous membrane 

9. Polyp, mucocele 

Mastoids 

11. Clouding 

12. Thickening of cell walls 

13. Sclerosis 

14. Bone destruction 

15. Cholesteatoma 


21. Benign neoplasm 

22. Malignant neoplasm, primar}' 

23. Malignant neoplasm, secondar)' 

24. Anomaly 

25. Postoperative 

26. Sinus tract 

27. Except as above ,,,i 

28. Diagnosis questionable (Code pro ^ ‘ 

nosis also) 

29. Unsatisfactory examination 

30. Special interest f 

Examination type or localization («Ae locoH-'^^ I, 
when necessary) 

A. Skull 

B. Sinuses 

C. Mastoids ; 
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Bones of face 
Mandible 

Temporomandibular joints 

Orbit 

Teeth 

Except as above 

w the diagnosis number by X if the diagnosis 
een coded on a previous examination. 

Field II: Skull 

Negative (Code examination type) 

Abnormal (Code examination type. Do not 
code 2 if examination type is to be coded in 
• another field.) 

Fracture 

Physiological calcification 

Benign hyperostosis 

Inflammatory disease of bone 

Paget’s disease, osteitis fibrosa C 3 ’stica, hyper- 

- parathyroidism, osteopetrosis 

nee of intracranial lesion 

Sutural changes, accentuated convolutional 
markings, hydrocephalus 
Intrasellar erosion 
; Extrasellar or parasellar erosion 
. Local bone changes, destructive or prolifera- 
tive 

Displacement of physiological calcification 
'• Abnormal intracranial calcification 
' Unusual vascular markings suggesting intra- 
^ cranial lesion 

■ , Intracranial tumor, supratentorial 
' Intracranial tumor, infratentorial 
Intracranial tumor, imspecified 
'oreign bodj', soft-tissue abnormalit}'' 

3enign neoplasm 
Malignant neoplasm, primary 
Malignant neoplasm, secondary 
. ; ^nomalj' 

Postoperative 
. linus tract 
Jxcept as above 

diagnosis questionable (Code probable diag- 
nosis also) 

' ' Jnsatisfactory examination 

- ■ ipecial interest 

'nation type or localization 
Skull 

Encephalogram 
f." Ventriculogram 

■ Except as above 

' the diagnosis number by X if the diagnosis 
en coded on a previous examination. 

Field III: Spine 
legative (Code examination type) 


2. Abnormal (Code examination type. Do not 

code 2 if examination type is to be coded in 
another field.) 

3. Fracture 

4. Abnormality of the intervertebral disk 
C. Osteomyelitis 

7. Paget’s disease, osteitis fibrosa cystica, hyper- 
parathyroidism, osteoporosis causing dis- 
ability 

9. Spondylolisthesis 

10. Dislocation, subluxation 

11. Epipltyseal separation 

12. Osteochondritis (epiphysitis) 

13. Spondylitis rhizomdlique 

14. Hypertrophic spondjditis 

15. Trophic arthritis (Charcot joint, styingo- 

mj’clia) 

16. Arthritis, mechanical basis 

17. Pott's disease 

18. Abnormal alignment of the spine 

20. Foreign body, soft tissue abnormality 

21. Benign neoplasm 

22. Malignant neoplasm, primary 

23. Malignant neoplasm, secondar}’’ 

24. Anomaly 

25. Postoperative 

26. Sinus tract 

27. Except as above 

28. Diagnosis questionable (Code probable diag- 

nosis also) 

29. Unsatisfactory examination 

30. Special interest 

Examination type or localization {Use localization 
only when necessary^ 

A. Cervical spine 

B. Dorsal spine 

C. Lumbar spine and sacrum 

D. Dorsal and lumbar spine 
F. Myelogram 

P. Except as above 

Follow the diagnosis number by X if tlie diagnosis 
has been coded on a previous examination. 

Field IV: Upper Extre7nily. Field V: Lower 
Extremity 

1. Negative (Code examination type) 

2. Abnormal (Code examination type. Do not 

code 2 if examination type is to be coded in 
another field.) 

3. Fracture, recent 

4. Fracture, healing or healed 

5. Fracture, non-union or malunion 

6. Osteomyelitis 

7. Paget’s disease, osteitis fibrosa cj^stica, hyper- 

parathyroidism, osteopetrosis, osteoporosis 
causing disability, osteogenesis imperfecta, 
metabolic bone change 
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8. Rickets, scurvy, lead line, congenital lues, 

achondroplasia 

9. Ankylosis 

10. Dislocation, subluxation 

1 1 . Slipped epiphysis, epiphyseal separation 

12. Osteochondritis, osteochondritis dissecans, 

loose body 

13. Arthritis, atrophic 

14. Arthritis, hypertrophic 

15. Arthritis, trophic, Charcot, syringomyelia 

16. Arthritis, mechanical basis 

17. Tuberculosis, bone or joint 

18. Arthritis, purulent, septic, gonococcal 

19. Arthritis, metabolic, gout, hemophilia, etc. 

20. Foreign body, soft-tissue lesion 

21. Benign neoplasm 

22. Malignant neoplasm, primarv' 

23. Malignant neoplasm, secondary 

24. Anomaly 

25. Postoperative 

26. Sinus tract 

27. Except as above 

28. Diagnosis questionable (Code probable diag- 

nosis also) 

29. Unsatisfactorv’ examination 

30. Special interest 

Examivatioii type or localisation. (Localize fractures 
of the diaphysis by the bone letter; of the me- 
taphysis by the joint letter.) 

Upper Extremity 

A. Clavicle and sternoclavicular joint 

B. Shoulder joint and scapula 

C. Humerus 

D. Elbow 

E. Radius and ulna 

F. Wrist 

G. Hand 

P. Except as above 
Lower Extremity 

A. Pelvis and sacro-iliac joint 

B. Hip 

C. Femur 

D. Elnee 

E. Tibia and fibula 

F. Ankle 

G. Foot 

P. Except as above 

Follow the diagnosis number by X if the diagnosis 
has been coded on a previous examination. 

Field VI: Thoracic Cage, Mediaslinnm, Soft Tissues 
of A'eck, Cardiovascular System 

1 . Negativ’e (Code examination type) 

2. Abnormal (Code examination type. Do not 

code 2 if examination type is to be coded in 
another field.) 


Thoracic cage 

3. Fracture ’ 

4. Inflammatory disease of bone ; 

Mediastinum : 

5. Non-specificinflammatorj’lympbfc::.. ^ 

6. .■\bnonnal thymus 

7. Abnormal thyroid 

8. Non-neoplastic abnormality of lanx! 

9. Mediastinitis, retropharyngeal adri: ; 
abscess 

10. Lymphoblastoma (Code also underdrr ‘ 

Cardiovascular system 

12. Pulmonary hyperemia, edema >: 

13. Generalized cardiac enlargement 

14. Characteristic contour of heart, r'- 

pulsation 

15. Pericardial effusion j 

16. Chronic adhesive pericarditis, caldts- ; 

pericardium , . 

17. Calcification, myocardium or heart Tt ; 

IS. Aneurysm, luetic aortitis , ; 

19. Tortuous, elongated aorta, ca!d-w- ; 
aorta ; 

20. Foreign body, soft tissue abnonnalit} , 

21. Benign neoplasm 

22. Malignant neoplasm, primarv’ 

23. Malignant neoplasm, secondary 

24. Anomaly, including congenital heart 

25. Postoperative 

26. Sinus tract 

27. Except as above .yt,; 

28. Diagnosis questionable (Code pro 

nosisalso) 

29. Unsatisfactory examination 

30. Special interest 

Examination type 

A. Chest, stereo 

B. Chest, single film 

C. Chest, grid film 

D. Chest, lateral or oblique 

E. Chest, portable 

F. Chest, thymus technic 
H. Heart and aorta 

I. Soft tissues of neck 

J. Chest fluoroscopy 

P. Except as above 

Localisation {use only when necessary) 

A. Thoracic cage 

B. Mediastinum 

H. Heart and aorta 

I. Soft tissues of neck 

P. Except as above 

^ ^ if tfie 

Follow the diagnosis number ) 
has been coded on a prev’ious exa 
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d VII: Lungs and Pleura {Non-Tuhcrcnlous) 

Negative (Code examination t 3 'pe) 

■Abnormal (Code examination tj'pe. Do not 
code 2 if examination tj'pe is to be coded in 
another field.) 

■Bronchopneumonia, primarj' atypical pneu- 
monia 

Lobar pneumonia 

■ Abscess, suppurative pneumonitis 
Pneumonia and pneumonitis, except as above 

(include fungus, sarcoid, tularemic, chronic 
fibroid pneumonia, etc.) 

Bronchiectasis 

Abnormal bronchogram other than bron- 
’ chiectasis 

Pulmonary emphysema, pneumonocele 
: Pneumoconiosis 
Radiation fibrosis 
.A.telectasis 

-Pneumothorax, induced, spontaneous, trau- 
, matic 

■ Tuberculosis, differential diagnosis onlj^ (Code 

. 28 also) 

Pleuritis without effusion 

Pleural effusion, empyema 

foreign body, soft tissue abnormality 

Benign neoplasm 

Malignant neoplasm, primary 

Malignant neoplasm, secondary 

i^nomaly 

Postoperative 

Sinus tract 

Except as above 

Diagnosis questionable. (Code probable diag- 
nosis also) 

Jnsatisfactory examination 
Special interest 

illation type 

Chest, stereo 
Chest, single film 
Chest, grid film 
Chest, lateral or oblique 
Chest, portable 
Chest, thymus technic 
Bronchogram 
Soft tissues of neck 
Chest fluoroscopy 

Except as above 

' the diagnosis number by X if the diagnosis 
en coded on a previous examination. 

Field VIII: Intrathoracic Tuberculosis 

Bnormal (Code examination type. Do not 
code 2 if examination type is to be coded in 
; another field.) 

nlcified primary lesion, parenchymal 
nlcified primary lesion, lymph node 


5. Non-calcified primary lesion, parenchymal or 
lymph node 

f). Tuberculosis suspect, existence of lesion ques- 
tionable 

7. Minimal pulmonary tuberculosis 

8. Moderately advanced pulmonary tuberculosis 

9. Far advanced pulmonary tuberculosis 

10. Inactive adult type lesion 

11. Decision regarding activity not possible 

12. Active adult type lesion 

13. Progression 

14. Regression 

15. Atelectasis, tracheobronchial tuberculosis 

16. Pneumothorax 

17. Visceroparietal pleural adhesions 

18. Pleuritis without effusion 

19. Pleura! effusion, empj'ema 

20. Cavity 

21. Cavity suspected 

22. Aliliary tuberculosis (Code also 3, 5, 10, 11, or 

12 ) 

23. Phrenic interruption 

24. Thoracoplasty 

25. Other surgical procedure 

26. Sinus tract 

27. Except as above 

29. Unsatisfactory examination 

30. Special interest 

Examination type 

A. . Chest, stereo 

B. Chest, single film 

C. Chest, grid film 

D. Chest, lateral or oblique 

E. Chest, portable 

F. Chest, thymus technic 
J. Chest, fluoroscopy 

P. Except as above 

Follow the diagnosis number by X if the diagnosis 
has been coded on a previous examination. 

Field IX: Gastro-Intestinal T ract 

1. Negative (Code examination type) 

2. Abnormal (Code examination type. Do not 

code 2 if examination type is to be coded in 
another field.) 

3. Calcification within abdomen 

4. Intestinal obstruction, paralytic ileus 

5. Subphrenic or other peritoneal abscess, perfora- 

tion of hollow viscus 

6. Diaphragmatic hernia, eventration of dia- 

phragm, paralysis of diaphragm 

7. Extra-alimentary mass involving gut, neo- 

plastic (code also) or inflammatory 

8. Extra-alimentary mass not involving gut, neo- 

plastic (code also) or inflammatory 

9. Cardiospasm, pylorospasm, irritability of colon 

10. Delay in gastric emptying 

12. Cholecystogram, faint visualization 
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13. Cholecystogram, non-visualization 

14. Abnonnality of liver or spleen 

15. Foreign body 
IG. Ulcer 

17. Ulcerative colitis, including tuberculous and 
regional ileitis and colitis and lymphopathia 
venereum 
IS. Diverticulum 

19. Calculus 

20. Foreign body, soft tissue abnormality 

21. Benign neoplasm 

22. Malignant neoplasm, primaiA’ 

23. Malignant neoplasm, secondaty 

24. Anomaly 

25. Postoperative 

26. Sinus tract 

27. Except as above 

28. Diagnosis questionable (Code probable diag- 

nosis also) 

29. Unsatisfactory’ examination 

30. Special interest 

Examination type 

A. Abdomen 

B. Complete G. I.; G.B.; colon and stomach 

C. Stomach 

D. Cholecystogram 

E. Colon 

G. Cholangiogram 

P. Except as above 

Localization {use only when necessary^ 

A. Esophagus 

B. Stomach 

C. Duodenum 

D. Biliary tract 

E. Colon 

F. Small intestine 

G. Diaphragm 

P. Except as above 

Follow the diagnosis number by X if the diagnosis 
has been coded on a previous examination. 

Field X: Genito-Urinary Tract 

1. Negative (Code examination type) 

2. .\bnormal (Code examination type. Do not 

code 2 if examination type is to be coded in 
another field.) 


Genital Tract 

3. Pregnancy 

4. Obstetrically abnormal pelvis 
G. Pelvic mass, ovarian cyst 

Urinary Tract 

7. Prostatic hyperplasia 

8. Contracted or trabeculated bladder 

9. Incomplete filling, pyelogram 

10. .Absence of kidney 

1 1. Enlarged or contracted kidney 

12. .Abnormal position of kidney oruretf 

13. Hydronephrosis 

14. Hydro-ureter 

15. Perinephritic abscess 

16. Pyelonephritis, pyonephritis 

17. Tuberculosis, renal, ureteral 
IS. Diverticulum 

19. Calculus 

20. Foreign body, soft tissue abnormality 

21. Benign neoplasm 

22. ivlalignant neoplasm, primary 

23. Malignant neoplasm, secondary 

24. Anomaly 

25. Postoperative 
2G. Sinus tract 

27. Except as above , 

28. Diagnosis questionable (Code prow 

nosisalso) 

29. Unsatisfactory examination 

30. {special interest 

Examination type 

A. Abdomen 

B. Excretory pyelogram 

C. Retrograde pyelogram 

D. Cystogram 

E. Urethrocystogram 

F. Uterogram 

G. Pelvimetry 

P. Except as above 

Localizatioji {use only when necessary) 

A. Genital tract E. Urethra 

B. Kidney F- 

Ureter Except as aV . 

Follow the diagnosis number by ^ . 

has been coded on a previous exaffli 
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AHE CONTROL of tuberculosis has long 
been a serious medical problem. The 
3lem has been particularly difficult be- 
5e there is nei^er an effective immu- 
ng agent against nor a specific cure for 
■ disease. In recent years, efforts have 
a directed chiefly toward the discovery 
he sources of infection and the avoid- 
^ of exposure to them. This wiU con- 
e to be the most important course of 
on until more decisive methods of con- 
are developed. 

. . has been recently shown ( 1 ) that an 
dive program of tuberculosis control 
lid embrace four principal phases: 
case-finding, {b) medical care and iso- 
m, (c) aftercare and rehabilitation, and 
. protection of the tuberculous family 
nst economic distress. A program 
h includes these public-health meas- 
, supported by research and well 
ned health education in each field of 
iavor, will be certain to reduce the 
oidity and mortality from tuberculosis. 

CASE-FINDING 

le purpose of a case-finding program is 
liscovery of the hidden cases of tuber- 
,iis. In general, such a program should 
■lirected toward those groups of the 
dation where a high prevalence of dis- 
is suspected and where large numbers 
e people can be reached quickly and 
DmicaUy. Until recent years case- 
' ig efforts were centered primarily 
, the families of known infectious pa- 


tients. Since tuberculosis is basically a 
family epidemic, a high yield of new cases 
was obtained by this approach. However, 
limited field-nursing services and clinical 
facilities have greatly restricted the pro- 
gram except in those few communities with 
well developed and ample health sersdces. 
Moreover, there are many tuberculous 
families scattered through the population 
in which the disease is completely unsus- 
pected. It has been necessary, therefore, 
to supplement and complement these 
family epidemiological studies with other 
case-finding procedures. 

Since the introduction of mass radiog- 
raphy, case-finding has been directed on 
an extensive scale to large population 
groups without reference to specific foci of 
infection. This type of program has been 
so satisfactory tliat many physicians have 
advocated that the entire population be 
examined radiographically at regular in- 
tervals. Such a scheme, however, is rather 
difficult and, fiurthermore, does not appear 
to be essential for the control of tubercu- 
losis. As in the control of other communi- 
cable diseases, it is probably necessary to 
reach only a significant proportion of the 
population within a limited period of time. 

There are two sizable segments qf the 
population which may be easily reached 
by mass radiography, namely persons ad- 
mitted to general hospitals and persons em- 
ployed in the large and small industries of 
the nation. 


Small-film radiography is well suited 

Chk5o,^^L? SepL Radiological Society of North 
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to case-finding in general hospitals. No 
expense is entailed in assembling the people 
for study. In addition, film interpretation 
may be done by the staff of the department 
of roentgenology. Furthermore, facilities 
are already available for completing clini- 
cal examinations and providing care and 
treatment for ambulatory patients. Tlie 
procedure also provides several valuable 
by-products. Increased accuracy in the 
clinical diagnosis of chest disease is ob- 
tained. Non- tuberculous disease is de- 
tected more quickly than before. Finally, 
and of particular importance, employees 
and nurses in contact with patients are 
spared unnecessarj' exposure to those who 
have tuberculosis in a communicable stage. 

Hodges (2) at the University of Michi- 
gan Hospital, Ann Arbor, Childress el al. 
(3, 4) at Grasslands Hospital, New York, 
and Bloch and Tucker (.5) at the Univer- 
sity of Chicago Clinics and Provident 
Hospital, Chicago, have been examining 
routinely those admitted to their respective 
institutions for some time. In Michigan, 
where the photofluorographic process is 
employed, 9.3 per cent of the patients pre- 
sent abnormal roentgen findings; about 1.5 
per cent exhibit x-ray evidence of pulmo- 
nar}" tuberculosis. In New T'ork, where 
the fluoroscopic method is used, 2.8 per 
cent of the patients are found to have rein- 
fection-type tuberculosis. In Chicago, 
where fluoroscopy and the sensitized paper 
method are employed, 1.3 per cent of the 
white patients and 2.64 per cent of the 
colored admissions give evidence of clini- 
cally active tuberculosis. From these fig- 
ures, the value of mass radiography in the 
examination of admissions to general hos- 
pitals is evident. 

It is hoped that soon aU general hospitals 
will provide routine x-ray examinations 
of the chest just as they are now making 
routine serologic tests for syphilis. In 
1943, over 15 million persons (6), not in- 
cluding outpatients, were admitted to 
general hospitals in the United States for 
care and treatment. The newly discovered 
cases of tuberculosis found among these 
patients can logically become the centers 


from which many other cases can k- 
vealed. 

The technical problems assodateiT 
the development of radiographic a 
finding programs in general hospitahi: 
not be difficult. In small hospitsh 
less than 200-bed capacity, the heV: 
admissions is sufficiently low to v. 
the performance of the examination^: 
department of radiolog}’' itself, c; 
placing an excessive burden on fe, 
ganization. An inexpensive photo::, 
graphic unit may be installed to : 
the existing x-ray generating eouip:::: 
if the case-load is sufficiently small, g 
nations may be done with 14 X 1<- 
films. In hospitals of greater than 2 • ■ 
capacity, a complete photofiuoroj.; 
installation (with its own x-ray gui- 
equipment) is usually required. In*- 
instances, however, this equipsb.|- 
not be expensive, Yffiere the case--' 
not great, units with hand-operatoi- 
eras may be employed. Installaht 
be either in the department of ra® 
adjacent to the admitting office, 
hospitals, completely automatic 
fluorographs constituting an 
of the admitting department are 
since they perimt the examination 
numbers of patients Mth a c 


ount of effort. 

Hospitals which care for the 
: also ideal centers in whi^ 

.ss radiographic methods.^ c ( 
ites nearly 500,000 / 

itly hospitalized in these 
est surv’^eys conducted m - 
w York, and Illinois have - 
m 4 per cent to lO percen^' 
nts have x-ray evidence 
jerculosis. These 
ely to infect fellow patien _ 

tutional members wdth "iv o 
contact but, when released 
1 disseminate their disease 
pulation. , j: 

rhe second population ^ 
ss radiographic P^^cednx ^ 
bly conducted consists ^ 
iustrial workers. Ft®® 
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r one million workers in tlie United sist of a medical officer, a public liealtli 
’^es were examined by eight transport- nurse, two x-ray teclinicians and a record 
■’ field units (35-mm. and 4 X 5-incli) analyst, and complete equipment for mass 
he United States Public Health Serv- radiography. It is hoped that these units 
- In tliis group of adults, 1.5 per cent will set high standards for tuberculosis 

■ ~e x-ray evidence of reinfection-type tu- control, act as local training centers, and in 

■ miosis. Of tliese cases approximately addition give actual service to the com- 
)er cent were minimal, 30 per cent mod- munity. 

ely advanced, and 5 per cent far ad- In view of the present film shortage, it 
ced, according to the classification of has frequently been asked what effect a 
National Tuberculosis Association, national tuberculosis case-finding program 

■ 3 distribution is of considerable interest has on ciurent film supplies. A careful in- 
. rnew of the fact that minimal cases vestigation reveals tliat many millions of 

cprise only 10 to 15 per cent of tlie first people may be examined annually by 
- fissions to tuberculosis hospitals in this mass radiographic methods (small sized 
. -itry in recent years. survey films with 14 X 17-inch films in the 

• ther chest conditions besides tubercu- positive cases) ivithout requiring more tlian 
were frequently discovered by means an extremely small fraction of the total 
, ,,aese industrial smveys. One per cent civilian medical film production. 

. .he films exhibited evidence of non- 

. irculous pulmonary disease; about one- medical c^vre and isolation 

’ , of these showed cardiac abnormahties. From a public-health standpoint, the 
amber of films gave evidence of unsus- primary purpose of sanatorium care is 
ed cancer of the lungs, early enough isolation of tlie patient to prevent spread 
many instances for operative inter- of the disease. In addition, there is the 
■ ion. Certainly no industrial hygiene opportunity to arrest the disease if it is 
xam can be considered complete unless not too advanced and to provide general 
2 is included a routine chest x-ray ex- physical restoration of the individual, 
■'lation of every employee prior to em- The full benefits of early diagnosis of 
'ment and at regular intervals there- pulmonary tuberculosis can be realized 


fie United States Public Health Serv- 
which has recently been authorized 
. he 78th Congress to expand its tuber- 
;is control program, plans to furnish 
icial assistance to state, city, and other 
h groups for the establishment of 
; radiographic case-finding procedures, 
•ig the 15,000,000 persons admitted to 
•/al hospitals each year and among the 
;)ns of industrial workers; funds for 
donal clirfics, nursing services, and 
/utory facilities to complement this 
will also be provided. The Public 
j.f.h Service itself plans to operate 
^.'ghout the United States only twenty 
:';X-ray units. These units will be used 
' be purpose of demonstrating mass 
,, -graphic technic and will be sent to lo- 
^'.ommunities at the request of state 
Th departments. Each unit will con- 


only if an adequate number of hospital or 
sanatorium beds are readily available for 
treatment of those "with remediable disease 
and for isolation of the infectious patients. 
These institutions must be supplemented 
by well located chest clinics, generous 
public-health nursing services, accessible 
laboratory facilities, and the active par- 
ticipation of family physicians. 

It is short-sighted to concentrate on 
case-finding if treatment is to be delayed 
because of a shortage of sanatorium beds. 
Once a program is started in a community, 
immediate plans niust be made for provid- 
ing a sufficient number of beds. Tempo- 
rary facilities, including beds in general 
hospitals, should be utiKzed until tubercu- 
losis hospitals are available. 

^ At present, long periods of hospitaliza- 
tion are usually necessary for the care and 
treatment of tuberculous patients. As 
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mass radiograph}' reaches larger numbers 
of the population, however, shorter pe- 
riods of care will frequently be the rule, 
since many of the patients will have less 
extensive disease. If sufficient chnical 
facilities are estabhshed throughout the 
countr}', such persons, including those on 
collapse therapy, may often be transferred 
to the chest clinic for treatment and su- 
peiAdsion. Others need only 'enter local 
convalescent homes. 

In those imfortunately situated com- 
munities where no sanatoria or tubercu- 
losis clinics are estabhshed, an attempt 
should be made to isolate known open 
cases in the home until such time as hos- 
pital facihties become available. The 
pubhc-health nurse can play an important 
role by demonstrating simple methods of 
isolation and disinfection and by attempt- 
ing to obtain examination of household con- 
tacts at frequent intervals. 

AFTER-CARE AND REHABILITATION 

Since tuberculosis often causes consid- 
erable disabhity, many persons who con- 
tract the disease must make an adjustment 
in their way of hving when released from 
sanatorium care. This adjustment is not 
an easy one, and any guidance which ran 
be given during the period of hospitahza- 
tion will prepare the way for effective re- 
habilitation. 

Soon after the tuberculous patient has 
entered the sanatorium he should have an 
opportunity to discuss with his physician 
the medical problems of his particidar case 
so that an understanding of his condition 
may be acquired at an early date. As 
times goes on, further conferences will 
permit the estabhshment of an acceptable 
regime which may be followed not only 
during the days of hospitalization but in 
the period thereafter. During these dis- 
cussions the question of the type of work 
which will be most suitable for the patient 
to follow will arise. In these conferences, 
the services of social workers, educational 
psychologists, and employment officers are 
essential in reaching a satisfactor}'^ choice. 
It is desirable that facilities be pro\dded 


for instruction and training in thestleci: 
vocation as soon as the patient is mediL 
and emotionally prepared. 

Persons with arrested disease sioi:": 
returned gradually to full-time atiid, 
through increasing part-time or mcci. 
employment. The Altro Worksio;:'; 
New York are good examples of tliisr:: 
of sheltered work. It is necessari'tor. 
sidize these workers during the perii 
partial employment in order to prc" 
the family with sufficient income to r: 
sist. Soviet Russia and Great BritaiaL 
also carried out successful schene 
sheltered work, particularly duriEl 
critical first two years after discharge i. 


hospital care. 

The disposition of patients vift • 
tious tuberculosis of a chronic 
presents a special problem. Such 
can be ambulator}’’ and do some wo.i.. 
they must remain segregated becafr 
the communicabihty of their 
English have arrived at a partial so - 
through the Papworth and Prato. 
Village Settlements. In Smiet Ku== 
called night sanatoria prowde p ^ 
cal supervision and regulated rae p 
for these persons. Segregated 
factories have sometime been a-: 
for the emplo}Tnent of persons w 
cally active disease. Small 
shops in connection with ^ 
large sanatoria have also ^ 

These patients, of course, 
to supplement their Hnuted ^ 

There is still another large gr P 
berculous persons who 
for after-care. These in** J 
have received maximum 
modern therapy but sthl a'' ^ 
ease and therefore must reffl 
These persons can well be 
local institutions and rest 


in be given at a minimmn 


in De given ax a „ coiD®' 

rotection of the health o 
Fundamentally the after . 
rbiUtatioa of the^ tubereJo® 
institute low-cost 
endous investment {jiber'- 

hey are essential parts o 
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. titrol program and witliout them such a 
, ogram falls short of its goal. 

OTECTION OF THE TUBERCULOUS FAMILY 
AGAINST ECONOMIC DISTRESS 

Tuberculosis is a community disease 
' lich is important not only in terms of 
blic health but also from tlie point of 
;w of national economy. Once tlie dis- 
' ;e becomes advanced, the affected per- 
/ 1 is often disabled for life and dies a pre- 
:ture death. The family, broken up by 
•' ig periods of disability or death of the 
" ladwinner, ahnost inevitably is tlirown 
' 'on public resources for its support. Ac- 
' dingly, a sound medical program must 
complemented by a generous plan of 
3 lic assistance, particularly for tlie 
lilies of the tubereulous poor. If this is 
; done, full benefits will not be realized 
m the other phases of the program and 
ecially from sanatorium care, 
t is no simple matter to provide insti- 
ional isolation and treatment for all 
;)wn infectious cases. The problem of 
ucing these persons to enter sanatoria 
, I to remain there long enough to arrest 
. ir disease or prevent its spread to others 
difficult one. If the breadvdnner is the 
afflicted, his first concern is for the wel- 
of his family. Unless some provision 
..lade to avoid economic disaster for de- 
;; dents, physical disaster will eventually 
ill the tuberculosis sufferer who refuses 
' ■ ontinue hospitalization while his family 
'1 want. A national plan to provide 
' inatQ proteetion against loss of wages 
ng treatment, and for several years af- 
f- irrest of the disease, is the only logical 
;' Ver to this problem. 


In order to achieve the four principal ob- 
jectives of tuberculosis control, great as- 
sistance can be given by a carefully planned 
program of research in each of tlie fields of 
operation. Careful studies and investiga- 
tions are indicated in the evaluation of 
present-day public health methods. Fre- 
quent inventories must be taken by state 
and local healtli departments to determine 
whether or not measures employed are ac- 
tually decreasing mortality from the dis- 
ease. 

The application of new technical de- 
velopments in mass radiography should 
greatly simph'fy the problem of case-find- 
ing among the population groups now 
difficult to reach. Mass radiography will 
make possible tlie epidemiological investi- 
gation of entire communities where only a 
small number of families could be studied 
before. This will give the epidemiologist 
an opportunity to study fimdamental re- 
lationships in the evolution of pulmonary 
tuberculosis on an extensive scale. 

U. S. Public Health Service 
Washington 14 (Bethcsda Station), D. C. 
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E D I T O R I A 


Surveys for Tuberculosis 

The recent appropriation by Congress tive toward which we should wk. 
of 810,000,000 for the extension of case- liable authorities have said that if imirir 
finding and the treatment of tuberculosis simveys could be conducted, and fo!!'? 
and the announcement of the plans of the treatment instituted, tuberculosis c; 
United States Public Health Service for its be practically eradicated in ten re- 
use have stimulated discussion of tubercu- The difficulty in attaining this ideal b 
losis sur^’'eys and their eflfect upon the sufficient reason for abandoning it 
“socialization” of medicine. The ideas objective. 

expressed range from inordinate praise and A few metropolitan centers are at 
optnmsm on the one hand to unjust ob- in a position to institute universal surr;. 
jection and pessimism on the other. Judg- These could be used as test areas, fo- 
ment both as to the value of such surv’^eys ing acemate information as to the c. 
and their effect upon the “socialization” the necessary personnel, the app^^- 
of medicine should be reser\'’ed until many needed, etc. From these trial sunep 
aspects of the subject have been thor- formation as to the requirements for 
oughly considered and evaluated 'with re- primar}^ examination and follow-up ■ 
gard to the whole program. ment could be gained. Information 

It seems inconceivable that any one in- gathered would be invaluable in 
terested in public welfare should object to up sun’^ey methods in other areas. : 
surveys of the population for tuberculosis This experimental work must o - 

case-finding. Yet objections have been be done by a governmental agency^ 

raised; some because the objectors do not Federal or state. In the interests o-- 
consider surveys justifiable; some because formity and success throughout n ■ , 
the objectors fear an entering wedge for try, the Federal Government is ^ . 
the government practice of medicine. logical supervising agency. Th^ 

There is some basis for adverse criticism this will be an entering wedge ote 
of the present hit-and-miss smrvey of small mental medicine is no more real - ' 
groups, but it is a short-sighted criticism, fear that the state care of the 
The surveys of school children represent a will give rise to governmental 
step in the right direction, but they do not The nature of the disease 
reach the age group where investigation is care of the tuberculous patien ^ , ; 

most unportant. Surveys of the workers Too few people are able to i 

in a few factories are also useful, though nomic strain of a long period ol ^ 
they do not involve enough of the popula- convalescence. To proUde s 

tion to be really effective. Failure to their care, we must look to . 

cover the entire field is not, however, a ment, probably both state 
valid reason for condemning group surveys. This means government 

The ideal survey would include aU of the of hospitals and government e ■ 
population in certain age groups an- of physicians. It is the ; 

hually. At the present tune this seems un- way to solve the problem. 
possible, because of inadequate equipment open tuberculosis in one’s ne-^^^^ ^ ' 
and personnel. It is, however, the objec- bor, or in the worker at the n 
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serious to be left to charity or unsys- 
atic medical attention. The chief re- 
isibility of the medical profession is to 
'that ^e discovery and treatment of 
;rculosis conform to proper medical ' 
“dards, not to political standards, 
xperience has shown that where exten- 
surveys for tuberculosis have been 
e, the physician, both general and 
ial, has benefited. Instead of losing 
mts, he has gained them, not only new 
mts -with tuberculosis, but those with 
r diseases disclosed by the survey. A 
ey is not an accurate and complete 
aostic measure. Because of its ver}^ 
re, it hardly can be. It is, rather, a 
:owing process, after which come ac- 
te study and diagnosis of the individual 
, This becomes the job of the physi- 
. private for those who can afford his 
.ces, public for tliose who cannot take 
,of themselves. In either event, there 
financial loss to the physician, 
metimes the method of paying for 
surveys has left an incorrect impres- 
in the mind of the public regarding 
':ost of a chest film. The patient has 
led to feel, because of the low unit 


cost in a survey, that the normal fee for a 
single examination of the chest by the pri- 
vate radiologist is unreasonably high. This 
is unfortunate and has sometimes worked 
to the disadvantage of the private radiolo- 
gist. With proper publicity and education 
and proper methods of financing, this fault 
can be eliminated. The public is familiar 
with the reduction in costs brought about 
by mass production. They will be equally 
intelligent in realizing that the cost of a 
chest examination in a mass survey will be 
less than a private and more personalized 
study. 

Group examinations for tuberculosis 
are of such fundamental importance to the 
public and individual health that they are 
coming in spite of the difficulties they pre- 
sent. Before they are completely satisfac- 
tory and successful, many trials and errors 
must be made. It is the duty of everyone 
concerned with their development to co- 
operate in every way to minimize the 
errors. Healthy development can be 
seriously hindered by attempts at dicta- 
tion of policies and procedures by the gov- 
ernment, social agencies, or professional 
groups. Sydney J. Hawley, M.D. 





ANNOUNCEMENTS AND BOOK REVIEWS 


RADIOLOGY SECTION 
CALIFORNIA MEDICAL ASSOCIATION 

Dr. James B. In\'in, of San Diego, has been elected 
Chairman of the Section on Radiolog}- of the Cali- 
fornia Medical Association, and Dr. Gordon G. King, 
of San Francisco, Secretar}-. 

THE PHILADELPHIA ROENTGEN RAY 
SOCIETY 

The newly elected officers of the Philadelphia 
Roentgen Ray Society are; President, Dr. Paul C. 
Swenson; \'ice-President, Dr. Louis Edciken; 
Treasurer, Dr. David A. Sampson; Secrctar\', Dr. 
Calvin L. Stewart. 

Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 

Pulmonary Tuberculosis in the Adult: Its 
Fund.amental Aspects. By iSLax Pinner, 
M.D., Chief, Division of Pulmonar>' Diseases, 
Alontefiore Hospital for Clironic Diseases, New 
York; Editor, American Re^^ew of Tuberculosis; 
Clinical Professor of JMedicine, College of Physi- 
cians and Surgeons, Columbia University, New 
York. A volume of 579 pages, with 59 illustra- 
tions and graphs. Published by Charles C 
Thomas, Springfield, III. Price S7.50. 

Book Reviews 

Supervoltage X-Ray Therapy: A Report for 
the Years 1937-1942 on the ISIozelle Sassoon 
Supervoltage X-Ray Therapy Department, 
St. Bartholomew’s Hospital. B3' Ralph Phil- 
lips, M.S., M.B., F.R.C.S., D.M.R.E., Sir Halley 
Stewart Fellow, with the tedmical assistance of 
G S. INNES, B.Sc., A.M.I.E.E., Physicist to the 
Mozelle Sassoon Department. With a Foreword 
by The Rt. Hon. The Lord Horder, G.C.V.O., 
M.D., F.R.C.P. A volume of 142 pages, witli 95 
lUustrations. PubUshed for The Sir Halley Stew- 
art Trust by H. K. Leivis & Co., Ltd., London, 
1944. Price 16r. net. 

The author has written a monograph on the expe- 
rience of St. Bartholomew’s Hospital, with a mil- 
lion-volt x-ray machine, from 1937 to 1942, inclu- 
sive. It is one of the first books, if not the first, 
dealing exclusively with supeivmltage equipment! 
ph}-sical measurements, and clinical observations. 


Considerable space is allotted to a detaildfe: 
tion of the supertmltage x-ray machine dean;;:- 
installed by Messrs. IMetropolitan Vickers Eler: 
Co., Ltd. Various parts of the x-ray imcl::; 
well illustrated with photographs and fed: 
The descriptions and illustrations should ter' 
while for those building supeivoltage sny 
chines. The one showing a filament holder cr- 
six interchangeable filaments is interestiiij. 

The building housing the supervoltap r 
machine is described and illustrated. Itwsr. 
esting to note that the walls were so sturdy fed' 
damage was done by bombs dropped nearby. 

Physical measurements are illustrated by r 
and curwes. Isodose emwes are given for £- 
qualities of supervoltage radiation. 

Clinical investigations to determine tie c 
of roentgens to produce a tmit skin dose (T-' 
are described. The treatment of various ty 
lesions is illustrated writli correspon&g i; , 
curves showing the percentage of radiation dc. 
to the tumor-bearing area. The numberofp-- 
treated and the corresponding life si®’ 
sented. 1 

In conclusion: The book contains useful tj- . 
tion for anyone anticipating supeivoltage i 
The clinical application in the use of " 
number, size and direction of portals mth to® '■ 
doses, wiU be of interest to tlie genera isl- 
and worth while for reference. 


LES BASES PHV'SIQUES ET BIOLOGIQ®S DS 

gentherapie. By Paul 
es Sciences, Professeur a la Facu te 
de Montpellier, Directeim du y 
contre le Cancer. With the co a 
Pierre Betoulieres, Anden 
taux, Chef de Laboratoire de s 
Faculte de Mddedne de 
BOUL, Docteur es Sdences, ^hd 
de Radiologic a la Facultd de r e 
pellier, Edmond Deb.ains, mg j,,y 

and Pierre Lorimy, Ingdnieur • • ' 
Professeur Strolil, Jlembre e ,, 
Medecine. A volume of 530 p’.r jjj;:'- ’ 
mis illustrations. Published by ’ - 


Ed., Paris. 

This volume of 530 ; 

paper, is a comprehensive and co : 

is well illustrated with good ; 

material on basic physics, wTi . 
ivith Reboul, is handled vdtn a u ' ; 

matics, but contains considera gc . 

rial, presented in ludd fas 
x-ray tubes and generators, 

Lorimy and Debains, is quite co 
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e chapter on qualitative measurements of x- 
is excellent, containing data on spectrometry, 
t and indirect voltage measurement, and the 
us schemes dependent on absorption measure- 
s. In the chapter on quantitative measure- 
s and practical dosimetry, most of the stand- 
dosimeters are described in some detail. A 
deal of material is given for the determination 
e surface dose, but ver}’’ little for depth doses. 
: additional curves and tables are included in a 
, chapter, but nowhere does one find enough 
rial for practical dosage calculations, 
e section devoted to biological effects contains 
led discussions of reversible and irreversible, 

, and late effects, radiosensitivity, time and in- 
;y and quality factors. Bdtoulier^s in his chap- 
ifter describing the response to radiation of 
us tissues and organs, outlines theories of the 


mechanism of action of radiation. Reboul, in his, 
goes into considerable detail regarding the various 
tlieories of action of a given dose of radiation, first 
on a biologic population and second on a single cell. 

Under therapy technics, a good deal of space is 
devoted to very low and very high voltages, but 
little to the region most commonly available. The 
section on time factor and fractionation of dose 
should be considered a historical review of the sub- 
ject; it presents a group of methods, taken from 
tlie literature and disagreeing somewhat among 
themselves, without critical discussion. 

The chapters on radiological accidents and pro- 
tection are thorough, including the French official 
regulations. 

The book concludes with a bibliography of 651 
items and an extensive table of contents. Unfor-, 
tunately there is no index. 





RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M.D., 607 Medical Arts Bldg., Syracuse2,N.Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wacker Dr., Chicago G, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 


ABKANSAS 


Illinois Radiological Society. — Secretary-Trmiys. 
liam DeHollander, M.D., St. Johns’ Hi)3pi‘4;: 
field. Meetings quarterly by announcement 
Illinois State Medical Society, Section on hi/r 
Secretary, Frank S. Hussey, M.D,, 250 East r 
St., Chicago 11. 

DIDIAMA 

The Indiana Roentgen Society. — Secreiery-1, 
Harold C. Ochsner, M.D., Methodist ! ' 
apolis 7. Annual meeting in May. 

lOV/A 

The Iowa X-ray Club. — Secretary, Arthur W,'' 
M.D., Suite 326 Higley Building, Iowa Citj. ■ 
luncheon and business meeting during anaia!' 
of Iowa State Medical Society. 


Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFOHNIA 

California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children’s Hospital, 
San Francisco. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Acting Secretary, Frederick 
H. Rodenbaugh, M.D., 490 Post St., San Francisco. 
Meets annually with California Medical Association. 
San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., U. S. Naval Hospital, San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carlton 
L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Poland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, J. F. 
Pitman, M.D., Blanche Hotel Annex, Lake City. 

GEORGIA 

Georgia Radiological Society. — -Secretary-Treasurer 
James J. Clark, M.D., 478 Peachtree St., N. E.' 
Atlanta 3. Meets in November and at the annual 
meeting of State Medical Association. 

ILLINOIS 


KENTUCKY 

Kentucky Radiological Society. — Surelatfhf 
Sydney E. Johnson, 101 W. Chestnut St., Lkt 


LOUISIANA 

Louisiana Radiological Society. Secretefj-F-, 
Johnson R. Anderson, M.D., Nor^ Louua^ 
tarium, Shreveport. Meets annually at s-; 
State Medical Society. 

Shreveport Radiological Club. Secretary, fc- 
Jones, M.D., 2622 Greenwood Road. Nk-- 
September to May, third Wednesday, / 


MARYLAND 

Baltimore City Medical Society, 

Secretary, Charles N. Davidson, M.D., 

3t., Baltimore 1. 

MICHIGAN 

Detroit X-ray and Radium 
E. R. Witwer, M.D., Harper Hospitah 
,ngs first Thursday of each mon^romW^--^, 
it Wayne County Medical Socie y 

Michigan Association of 
Bruce MacDuff, M.D., 201 Sherma 


MINNIBOTA 


Minnesota Radiological .falHeS- 

Stenstrom, M.D., Minneapolis General . 

neapolis 26. Meetings quarterly. 

MSSOUHI 

Radiological Society of St., ^ 

John W Walker, M.D., 306 E- 
Mo. Meetings last Friday of e „ I- 
St. Louis Society of -EadiologW^- . . ^ 

Ernst, M.D., 100 Beaumont Medica^^^^^p 
fourth Wednesday of each month 
August, and September. 

NEBRASKA 

Nebraska Radiological of 

Donald H. Breit, M.D.. 
pital, Omaha 5. Meetings .j,incob 
month at 6 p.m. in either Omaha or L 


Chicago Roentgen Society. — Secretary, Fay H. Squire, 
M.D., 1753 W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


new ENGLAND 

. 

New EnglandRoentgenRaySociety. jltS-- 

George Levene, M.D., Massa 
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Is, Boston, Mass. Meets monthly on third Friday 
.oston Medical Library. 

NEW HAMPSHIHE 

■'.Hampshire Roentgen Society. — Secretary-Treasurer, 

• liard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

■ological Society of New Jersey.— Secretary, H. R. 
..die, M.D., 501 Grand Ave., Asbury Park. Meet- 
il at Atlantic City at time of State Medical Society 
midwinter in Newark as called. 

NEW YORK 

siated Radiologists of New York, Inc. — Secretary, 
am J. Francis, M.D., East Rockaway, L. 1. 
klyn Roentgen Ray Society. — Secretary-Treasurer, 
N Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
ts fourth Tuesday of every month, October to April. 
ilo Radiological Society. — Secretary-Treasurer, 

oh S. Gian Franceschi, M.D., 610 Niagara St., 
ilo 1. Meetings second Monday evening each 
;h, October to May, inclusive. 

■al New York Roentgen Society. — Secretary- T reasurer, 
;on F. Potter, M.D., 425 Waverly Ave., Syracuse 
Meetings in January, May, and October. 

Island Radiological Society. — Secretary, Marcus 
ler, M.D., 1430 48th St., Brooklyn 19. Meetings 
;h Thursday evening each month at Kings County 
ical Bldg. 

York Roentgen Society. — Secretary, Wm. Snow, 
., 941 Park Ave., New York 28. 
tester Roentgen-Ray Society. — Secretary, Murray P. 
ge, M.D., 260 Crittenden Blvd., Rochester 7. 
.s at Strong Memorial Hospital, third Monday, 
:mber through May. 

NORTH CAROLINA 

yiogical Society of North Carolina. — Secrelary- 
■■.urer. Major I. Fleming, M.D., 404 Falls Road, 
; y Mount. Meets in May, and October. 

NORTH DAKOTA 

( Dakota Radiological Society. — Secretary, Charles 
^•aan, M.D., 1338 Second St., N., Fargo. 

OHIO 

y Radiological Society. — Secretary, Henry Snow, 
' , 1061 Reibold Bldg., Dayton 2. Next meeting at 
y,il meeting of the Ohio State Medical Association. 
and Radiological Society. — Secretary-Treasurer, 
"O. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
; feelings at 6:30 p.m. on fourth Monday of each 
‘U from October to April, inclusive. 

; logical Society of the Academy of Medicine (Cin- 
.'■:i Roentgenologists). — Secretary-Treasurer, Sam- 
, :rown, M.D., 707 Race St., Cincinnati 2. Aleet- 
) eld third Tuesday of each month. 

!<’■ PENNSYLVANIA 

[■ylvania Radiological Society. — Secretary-Treasurer, 
: ■/ Wurster, M.D., 416 Pine St., Williamsport 8. 
ji'ociety meets annually. 

jAelphia Roentgen Ray Society. — Secretary, Calvin 
"■^iwart, M.D., Jefferson Hospital, Philadelphia 7. 
yr’ first Thursday of each month at 8:00 p.m., from 
■ .,er to May, in Thomson Hall, College of Phvsi- 
;:f,.21 S. 22d St. 


Pillsburgh Roentgen Society. — Secretary-Treasurer, Les- 
ter M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24. Meets second Wednesday of each 
month at 6:30 p.m., October to May, inclusive, at 
The Ruskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
RobertB. Taft, M.D., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frdre, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, M.D., Baylor Hospital, Dallas. • • 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan^ 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society.— Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting in May' and one 
day in connection with annual meeting of State Medical 
Society in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 414 N. Charter St., 
Madison 6. Meets first and third Thursdays, 4 to 
5 P.M., September to May, inclusive. Room 301, 
Service Memorial Institute. 


CANADA 

Canadian Association of Radiologists. — -Honorary Secre- 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar Ave 
Montreal. ' 

La Sociele Canadienne-Frangaise d' Electrologie el de 
Radiologic Medicates. — General Secretary, OrigSne Du- 
fresne, M.D., Institut du Radium, Montreal. Meets 
on third Saturday of each month. 

CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba . — Offices 
m Hospital Mercedes, Havana. Meets monthly. 



ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 


The Chest 

Edling, Nils P. G. X-Ray Diagnosis of Rctro- 
cardial and Rctrodiaphragniatic Infdtrations 

of the Lungs 200 

§EYM0UR, Miner W. Disqualifying Pulmonary 
Defects in 100,000 §clcctces Examined Radio- 
graphically by an Armed Forces Induction 

Station 200 

Gundersen, Sven. Primary Atypical Pneumonia 

of Unknown Etiology 200 

Carson, M. J., and Webb, A., Jr. Congenital 
Lung Cyst Complicated by Pyopneumo- 
thorax 200 

Barrett, N. R. Lung Abscess. Pathology and 

Diagnosis of Certain Types 201 

Billing, L. Unusual X-Ray Findings in a Case 

of Pedunculated Pulmonary Fibroma 202 

Quinn, Robert W. Health Hazards Associated 
with the Welding Process. Report of Cases 

and Review of Recent Literature 202 

Mimpriss, T. W., and Etheridge, F. G. Post- 
Operative Chest Complications in Gastric 

Surgery 202 

Hurst, Allan, and Bassin, Svdney. Mega- 
Esophagus as a Cause of Mediastinal Widen- 
ing 202 

Derbes, V. J., AND Engelhardt, H. T. Roent- 
gen Studies of the Heart in Asthmatic 

Children 202 

Ritvo, Max, and Votta, Paul J. Clinical and 
Roentgen Manifestations of Dissecting Aneu- 
rysm of the Aorta 203 

Kinzer, Richard E., and Cook, James C. Le- 
sions of the Diaphragm, with Special Ref- 
erence to Eventration and a Report of Three 
Cases 203 


The Digestive System 

McClinton, James B . Non-Malignant Duodeno- 

Colonic Fistula 

N0RGAARD, Flemming. Roentgenologic Diag- 
nosis of Gallstone Ileus, Specially as Regards 
the Demonstration of Obstructing Radio- 
transparent Concrements 

Oppenheimer, Albert. Roentgen Diagnosis of 

Incipient Cancer of the Rectum 

Hellmer, Hans. Contours of the Right Lobe of 

the Liver in Ascites 

Metheny, David, Roberts, Edward W., and 
Stranahan, Allan. Acute Pancreatitis with 
Special Reference to X-Ray Diagnosis. 
PiNKHAM, Roland D. Pancreatic Collections 
(Pseudocysts) Following Pancreatitis and 
Pancreatic Necrosis: Review and Analysis 
of Ten Cases 


203 

203 

203 

203 

204 

204 



The Peritoneum 

Steinberg, Bernhard, and Martin, Ruih .V 
Diffusion and Localization of Experimental 
Infections of the Peritoneum 

The Spleen 

Xeidhardt, H. W. Solitary Calcified Cyst of tie 
Spleen. Report of a Case 

The Skeletal System 

Coburn, Donald E. Severe Osteitis Fibrota 
Cystica with Parathyroid Tumor. Reporte! 

a Case of Fifteen Years’ Duration 

Haglu.nd, Fred. Importance of Degeneratio; 
of the Cervical Disks for the Narrowing of tie 

Intervertebral Foramina 

Walker, A. Earl. Dilatation of the VertebrJ 
Canal Associated with Congenital Anomab 

of the Spinal Cord ' 

Cramer, Fritz, and McGowan, Fraxxis J. 
of the Nucleus Pulposus in the Pathogen® 
of So-Called Recoil Injuries of the Spina! 

Cord 

Cohn, Bernard N. E. Painful Shoulder Dueto 

Lesions of the Cervical Spiue 

Holm, Olov Fr. Etiology of Phosphorus §clfri> 

sis 

JoNSSON, Gunnar. Aseptic Bone Necrosis ofth 

Os Capitatum (Os Magnum) 

Dew, Walter A., and Wooten, James HJ ■ ^ 
March Fractures, a Series of Fifty-EiP' - • 

Gynecology and Obstetrics 
SoHRNE, G. Roentgenologic Diagnosis ^ ^ 
centa Previa 

The Genito-Urinary Tract 

Senger, Fedor L., and Bottone, John J- . 

renal Insufflation ’^^5 . 

Levant, Benjamin, and Yardumian, 

Reflex Anuria Following Retrogra e , 

Excretory Investigation • ' 

Goldstone, B. W. Method of Locating a 1 

Renal Calculus at Operation • ,[ 

Nichols, Ralph W., and Lowmak, Rob 
Patent Urachus ” 

radiotherapy 

Neoplasms 

Ward, Robertson. Malignant Goiter, , 

Haagensen, Cushman, D., and STorTf’ ' 

P. Simovial Sarcoma Surs®!^ i 

Barrett, Channing W. The Plaee 0 ■ ; 

in Fibroids of the Uterus 

Deakins, Martin L., Friedgood, Hare 
Ferrebee, Joseph W. Sonre Effec 

tosterone. Testosterone Propionate. 
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JTestostcronc, §tilbestrol, and X-Ray Tiier- 
apy in a Patient with Cushing’s §yndrome. . 210 

■Neoplastic Diseases 

tER, Felix, Effect of Grenz Rays on Lep- 
rous Infiltrations: Report of an Attempt to 
Influence Leprous Infiltrations by Roentgen 

Rays of Long Wavelength 210 

LER, Edshind P., Jr. Use of Radon to Pre- 
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ROENTGEN DIAGNOSIS 


THE CHEST 

X-Ray Diagnosis of Retrocardial and Retrodiaphrag- 
matic Infiltrations of the Lungs, Nils P. G. Edling, 
Acta radiol. 23: 595-G02, December 1942. (In Ger- 
man.) 

The author discusses the roentgen diagnosis of 
retrocardiac and rctrodiaphragmatic densities of the 
lungs, proceeding from a study of cases of broncho- 
pneumonia, 

In technically perfect frontal roentgenograms retro- 
cardiac shadows may be observed. Retrodiaphrag- 
matic shadows can be seen in lateral or oblique views 
or in posterior-anterior views if the beam is directed 
tangentially toward the posterior part of the diaphrag- 
matic dome. The importance of studying the contour 
of the pneumo-pleural demarcation line in order to de- 
tect slight densities is stressed, A break in the con- 
tinuity of this line is pathologically significant. 

Max Sgalitzer, M.D. 


Primary Atypical Pneumonia of Unknown IK, 
Sven Gundersen. New England J, Med, 231; Si'-' 
Nov. 23, 1944. 

This is a review of 122 carefully studied cassL 
nosed as atypical pneumonia. The condition is d, 
actcrized by the influenza-like symptoms of niiiit; 
respiratory tract infection, with few physical fcl, 
which are slow in appearing and mild as comjiard. 
the roentgen findings. 

The therapy is symptomatic. Sulfonamide d: 
influence the course of the disease. Roentgen il- 
is advised, but was not used in this series. 

Two cases terminated fatally and came to ai, 
and the findings are described. 

The possibility of confusion with tubercuiotiiE. 
sidcred and cautioned against. 

Jori.v B. McAsent,!!! 

Congenital Lung Cyst Complicated by " , - 
thorax, M. J. Carson and A. Webb, Jr. J.Pefi'- 


Disqualifying Pulmonary Defects in 100,000 Selec- 
tees Examined Radiographically by an Armed Forces 
Induction Station. Miner W. Seymour. Ohio State 
M. J. 40: 1041-1045, November 1944. 

The findings in 100,000 chest roentgenograms of 
recruits from southern Ohio are summarized. The 
total number of men rejected in this scries for pulmo- 
nary conditions was 2,505 (2.4 per cent); 2,002 (2 per 
cent) of this number had tuberculous lesions. Sixty- 
four men (0-06 per cent) had what was considered a 
possible active primary focus; 427 (0.43 per cent) had 
stable primary residuals which were too extensive for 
induction under existing regulations. One per cent of 
the men examined had reinfection phase tuberculosis in 
some stage; 0.87 per cent had minimal lesions whose 
activity was undetermined, and 0.13 per cent advanced 
disease with cavitation or honeycombing. The three 
leading non-tuberculous conditions necessitating re- 
jection were bronchiectasis (128), thickened pleura 
(95), and silicosis (68). 

The first 68,045 roentgenograms included in this 
study were taken on 14 X 17-in. single paper film. 
The film was read wet by reflected light arranged so as 
to prevent glare and surface reflection. A tube-screen 
distance of 48 inches was used, with the following tech- 
nical factors: 100 ma., 70-90 kv.p., and 0.1-0.15 sec. 
This gave good penetration and contrast for all except 
the heaviest men. The remaining 31,995 films were 
taken by a photoroentgen unit as 4 X 5-in. stereo- 
pictures on 4 X 10-in. film. Of several technics, 
the one finally adopted was as follows; 36-in. tube- 
screen distance, 150 ma., 80-100 kv.p., 0.2 to 0.3 sec. 
Any extremely thick man (over 28 cm.) was x-rayed 
on 14 X 17'in. single film to conserve the tube life of 
the photoroentgen unit. Retakes with the paper film 
averaged 3 per 100; with the stereoscopic ams,2 per 
100. Approximately 125 to 140 men per hour could 
he examined with the first method; 65 to 75, with the 
latter. The diagnostic value of both types of film is 
good, although the stereoscopic image has some ad- 
vantage over the flat plate. The paper film has the dis- 
advantage of being bulky to file. 


443-446, November 1944. 

A case of congenital lung cyst coinplicatd 6;; 
pneumothorax is reported in a 2 1/2-nionth-oM-’- 
male, who had been well until approximately t 
minutes before admission. The infant rras w- 
vcloped and well nourished but in obvious n., 
distress, with a rapid, grunting type of respn- 
The right chest appeared larger than 
showed a definite respiratory lag. Tbo n 
shifted to the left, the rate was rapid, and twr- 
regular. The percussion note over the ea 
chest was byperresonant and the breath 
were extremely faint. A spontaneous 
was believed to be present, and sulfadiazine ^ ^ 
prophylactically. A roentgenogram two / 
showed a right-sided pneumothom, wi ^ 
shifted to the left, evidence of fluid at tne - 


fi. 


sniiiCQ 10 tne leii, eviucui-c — . a,. 

large cavity at the right apex, apparw J a. 


large cavity at me ngui. ”*''^7,, „; *«(! 

stance of the lung. During the next 
fant seemed to improve, but on tke f<m ■ 


denly began to breathe with Inti"''- 

shock, and became stuporous.^ A tnora ^ 
mediately performed. A fair 
high pressure, was removed, toget ^ 


straw-colored fluid, which on 


lytic Staphylococcus aureus. Respiratw 


stimulants and artificial 

fl.iirls were then gi'f' ■ 


Blood transfusions and fluids 400^' 

sulfadiazine increased. Onthesixt . '...'juisS-' 


Staphylococcus antitoxin were 
followed by 20,000 units the next day, m 
was noticeable. A second 
bloody pus, from which 


reus was again isolated. On the e 

drain was inserted in the right i.-jeasb 


dram was inserted m tne ngm 

and seventh ribs in the posterior axi dSi ! 


pus was obtained. Irrigations "wer 

daily. Following this there 

in the amount of drainage, of 


gain in weight, and some 
shown by roentgenograms ana j!..- 


Sulfadiazine was discontinued 
mission, and two days later the pa 
persistently and to vomit frequen 
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ally contaiituig blood-streaked purulent material, 
entative diagnosis of broncliopleural fistula was 
le; a rib resection was performed and open drain- 
of the right chest instituted. Following this, there 
rapid improvement, with gradual diminution of the 
of the cavity and of the amount of drainage. The 
-ent was discharged on the eighty-second hospital 
'. A roentgenogram of the chest, taken approxi- 
ely three months after the onset of the illness, 
ved practically complete healing and closure of the 
lyema cavity. The cyst was still prominent at the 
■t apex, apparently unchanged in size or shape. 

r ung Abscess. Pathology and Diagnosis of Certain 
es. N. R. Barrett. Lancet 2: 647-651, Nov, 18, 

1 . 

ive varieties of lung abscess which arc sufficiently 
to type to warrant separate consideration are de- 
jed. 

Mtary Putrid Lung Abscess. Putrid abscess is the 
It of the inhalation of infected matter into the ter- 
■al bronchioles of a bronchopulmonary segment, the 
ct cause being certain anaerobic organisms in the 
. tchial embolus. Once infected material has become 
acted in the terminal radicles of the bronchial tree, 
e is a latent period before the disease is manifest. 

- lesion which develops in the lung is one of acute 
itive gangrene. At first it involves a part of one 
ichopulmonary segment; in this limited area the 
ichioles and their accompanying blood vessels are 
royed and the intervening tissues are liquefied. 

’ inflammation fans out toward the surface of the 
. and the pleura is soon involved, thus producing 
:sions over the abscess which prevent its rupture 
the pleural space. By about the tenth. day a soli- 
cavity has formed, with an average diameter of 
inches. This cavity is peculiar in that it contains 
icted sloughs of lung, as well as foul pus, debris, 
organisms; its walls are granulation tissue forming 
e of demarcation exactly like that seen in gangrene 
ie extremities. Beyond the cavity the whole of the 
:'chopulmonary segment concerned is in a state of 
; e vascular engorgement and edema, 
rie onset of the illness is sudden, resembling an at- 
of influenza with pleural pain. Within a few days 
oicture is more like that of lobar pneumonia. Dur- 
r.he first seven to ten days there is little cough or 
,;um, because the lesion has not yet excavated, but 
ut this time the patient may notice a bad taste in 
mouth and perhaps a little blood-stained expectora- 
Suddenly, the sputum becomes purulent, abun- 
and grossly offensive. Roentgenograms taken 
the end of the second week of the illness may 
a cavity with a fluid level in an area of consoHda- 
Such a cavity can be seen in only half of the 
and failure to demonstrate it roentgenographi- 
ioes not rule out its presence, 
ith is unusual in the first fortnight of the illness, 
ccurs if the gangrenous process is not localized, 
rule, subsequent events are governed by the estab- 
ent, or not, of bronchial channels adequate to 
away the sloughs and other cavity contents, 
third of all cases such drainage takes place spon- 
usly. Reliable statistics show (1) that it is im- 
ffe to predict which acute abscesses will resolve 
aneously, except by observing the lesion for a 
period ; (21 that the majority of spontaneous cures 
■ within three months of the onset of symptoms; 


(3) that the mortality, with treatment of. any kind, in- 
creases as time passes. 

Aerobic Lung Abscess. The first pathological change 
in the lungs in aerobic abscess is a diffuse bronchopneu- 
monia of unusual type. Small foci of consolidation 
appear over a wide area in contrast with the early seg- 
mental distribution of putrid abscess. As time passes, 
some of the consolidated areas resolve, some become 
organized and may be replaced by fibrous tissue, and 
some suppurate and progress to abscess formation. 
The foci of pneumonia may be bilateral and spread 
slowly from one part of the lung to another, so that 
healing and progress are present together, but there is a 
general tendency for the lesions to remain in a state 
of non-resolution. The abscesses are at first small and 
scattered; the majority discharge their quota of pus 
into the bronchial tree and heal spontaneously, but in 
some cases the lesion is more circumscribed, the peri- 
bronchial collections of pus coalesce, and large abscess 
cavities are formed. These are generally loculated and 
of more irregular shape than putrid abscesses, but clini- 
cally differentiation may be impossible. The cause 
of aerobic abscess is not known, but the organisms in 
the sputum and in the lung cavities are not anaerobes. 

The onset of symptoms is often rather insidious, with 
lassitude, dyspnea on exertion, an unproductive cough, 
and pyrexia. The physical signs and the early x-ray 
findings arc typical of bronchopneumonia, but the un- 
usual course of events may suggest pulmonary tuber- 
culosis or neoplasm. The fact that the sputum is not 
foul is regarded by many as the most significant differ- 
ence between aerobic and putrid abscess, but the latter 
may be so well shut off from the bronchial tree that the 
patient may not discern the characteristic odor. The 
course of aerobic abscess is rather protracted, but the 
outlook is better than in putrid abscess. The abscess is 
merely an incident in the course of a peculiar type of 
bronchopneumonia and, as such, its presence is rela- 
tively unimportant. Surgical measures, such as drain- 
age, are not likely to produce the same dramatic amelio- 
ration of symptoms as in putrid abscess. 

Staphylococcal abscesses warrant separate considera- 
tion because they are often blood-borne, or at least as- 
sociated with a septicemia, may be affected by such 
substances as penicillin, and rarely, if ever, require sur- 
gical drainage. A staphylococcal abscess may develop 
either as a complication of staphylococcal pneumonia 
or as part of a pyemia or septicemia. In both varieties 
there are pleural complications of great interest and 
importance. Small cavities situated upon the surface 
of the lung are apt to perforate into the pleural space 
and produce spontaneous pneumothorax, tension 
pneumothorax, and empyema. 

The diagnosis of staphylococcal pulmonary abscess 
depends chiefly upon demonstrating the organism in 
pure culture in the blood, or in practically pure culture 
in the sputum, the abscess cavity, or the pleural fluid. 
The x-ray appearance of the lesions in the chest is so 
characteristic that many consider it pathognomonic. 
The opacities are widespread and dense, with rather 
indefinite outlines: they are often disposed throughout 
the lungs, and their size and extent immediately sug- 
gest a hopeless prospect. Rapid resolution can take 
place, however. Large cavities are often seen; they 
are generally empty, or at best partly filled with fluid. 
During the period of resolution the cavities may persist 
for a long time as “ring shadows" and can be mistaken 
for cysts. 
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Bronchial Abscess. The term bronchial abscess is 
used to describe a lesion which arises acutely as a result 
of bronchial occlusion by a relatively large foreign 
body, such as a tooth. Atelectasis occurs in the af- 
fected segment and the bronchi peripheral to the block 
are at first reduced in caliber. Within a short time 
mucus and inflammatory fluid collect within these 
bronchi and infection produces a purulent exudate. 
It is this intrabronchial collection of pus which is called 
a “bronchial abscess.” If the foreign body is removed, 
the process settles down and the tissues return to nor- 
mal. The x-ray appearance is that of atelectasis; 
the foreign body may or may not be apparent. 

Siippnratiitg hematoma of the hing is not well defined 
but for practical purposes a hematoma is an extravasa- 
tion of blood of such an extent that it can be diagnosed 
radiologically. The lesion may result from crush in- 
juries, blast injuries, and penetrating wounds, the blood 
disrupting the interstitial tissues and lying in the alveoli 
and bronchi. Organization occurs without cavity for- 
mation in most cases and the affected area passes 
through a phase in which the macroscopic appearance 
is identical with the gray hepatization of lobar pneu- 
monia. hlicroscopy, however, shows that the predomi- 
nating cells are monocytes and not polymorphonuclears. 
If infection takes place at this stage, a lung abscess 
forms. The diagnosis is confirmed by blood-stained 
purulent sputum and by a roentgenogram showing a 
cavity with a fluid level. The great majority of sup- 
purating hematomas resolve spontaneously and healing 
is complete. 

Unusual X-Ray Findings in a Case of Pedunculated 
Pulmonary Fibroma. L. Billing. Acta radiol. 23: 
592-594, Dec. 15. 1942. (In German.) 

The author reports the x-ray findings in a case of 
pulmonary' fibroma, the size of a child’s head, fixed by 
a peduncle to the left upper lobe of the lung. On 
changes in the position of the patient, the tumor 
showed marked motility within the pleural cavity. 

iMAX Sg.^litzer, ii.D. 

Health Hazards Associated with the Welding Proc- 
ess. Report of Cases and Review of Recent Litera- 
ture. Robert W. Quinn. Mil. Surgeon 9S: 410-419, 
November 1944. 

Six patients mth similar acute symptoms of short 
duration, in an East Coast Navy Yard, were all found 
to have been exposed to welding fumes, and a diagno- 
sis of metal fume fever was made. The author gives a 
brief account of his observations and reviews the en- 
tire subject of welding injuries, presenting a comprehen- 
sive bibliography. X-ray changes may occur in the 
lungs, closely resembling those of silicosis (see, for ex- 
ample, abstracts of papers by Jones and Lockhart and 
Sander in Radiology 43 : 405, 1944], but no roentgen 
studies seem to have been made in the author’s patients, 

Post-Operative Chest Complications in Gastric 
Surgery. T. W. Mimpriss and F. G. Etheridge. Brit 
M. J. 2: 466-468, Oct, 7, 1944. 

The author presents an interesting discussion of 
chest conditions following gastric surgery. The 
gastric lesions are grouped under four headings: (1) 
ulcers without previous surgery; (2) ulcers with pre- 
vious ineffective surgery; (3) acute gastric hemor- 
rhage; (4) gastric carcinoma. The pulmonary com- 
plications described include acute bronchitis, lobar 


atelectasis, and lobular or patchy atdectos, 
series of 34 cases, 29 were in the last da-; n: 
these ended fatally. These 4 cases are rerisre' 
tail. 

The chief ctiologic factor in chest coirplbi- 
gastric surgery is severe peritoneal b:.- 
Other factors, f.c., the postoperative condifc t 
patient and sex and seasonal incidence, are & 
The principal preventive measure is proper ard 
the lungs by respiratory activity and taovexe::; 
patient postopcrativcly. Where inflammafc f 
lung has already set in, the usual course for t'- 
is advised. Q. B. Copj.t.L'. 


Mega-Esophagus as a Cause of MediasftalL 
ing. -Allan Hurst and Sydney Bassin. .Is.}..-, 
gcnol. 52: 598-606, December 1944. 

As a result of routine mass surveys of ttech?: 
primarily' for the detection of pulmonary to!'” 
numerous other lesions are being found, tat £■• 
of which may result in corrective measures or fe- 
thc individual. One of these lesions is mega-es:: 
or cardiospasm. Eleven cases are retried m 
this condition was discovered on routine els.- 
genograms and later proved by baiiunt-ca 
The significant changes which lead to a &■■■■ 
mega-esophagus are as follows: 

(1) Diffuse widening of the mediastintc, - 
beginning at the thoracic inlet or just belox. ^ 

(2) Fluid level. This was seen in 4 of tie s"- 
11 cases at the level of the clavicles. 
pended upon recent eating, drinking, an 

of air. ft). 

(3) Stippling. The upper part of fte 
show a stippled or mottled appearance oae 

of air and food in the dilated esophaps- ^ 

(4) Apparent widening of the cartoccoi 
protrusion of the esophagus beyond tae 
With greater penetration a double 

(5) Obliteration of the cardiophreiuc 
AlTien these signs are 

be suspected and complete barium tn 
be done. 


Roentgen Studies of the Heart in p^ 3 - 
V. J. Derbes and H. T. Rn^rihardt. J- 
394-399, November 1944. 


Physical and .x-ray e-xaminations w 
2 asthmatic children to detennme 

ence of cardiac hy'pertrophy. t ^ . 

if estimating the heart size from roen s 
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of the interspace between liver and thoracic cage in 
serial roentgenograms, conclusions are possible regard- 
ing the progress of the disease. 

Max Sgautzer, M.D. 


Acute Pancreatitis with Special Reference to 
X-Ray Diagnosis. David Metheny, Edward W. 
Roberts, and Allan Stranahan. Surg., Gynec. & Obst. 
79: 504-50S, November 1944. 

The authors report 10 cases of acute pancreatic 
edema and 17 cases of acute pancreatic necrosis proved 
at operation or autopsy, together with 5 cases in which 
the diagnosis of pancreatitis was made on clinical and 
laboratory findings. 

The roentgen findings suggestive of acute pancreatitis 
are: (1) tender tumefaction of the pancreas found on 
fluoroscopy, (2) changes in the stomach and duodenum, 
(3) evidence of localized or generalized ileus. The 
duodenum shows ileus and loss of tone and on fluoros- 
copy barium can be pushed into it but fails to move on 
by peristalsis. The duodenal loop is enlarged. Occa- 
sionally enough gas is present in the stomach so that 
elevation and flattening of the greater curvature can be 
shown. Increased density of the pancreatic area and 
an increased space between the greater curvature and 
transverse colon may also be demonstrable. More 
frequently a fair-sized "blob of gas” is present in the 
cardia and a smaller one in the duodenal bulb. Local- 
ized ileus, especially of the transverse colon or upper 
loops of jejunum, occurs. These changes are often 
evident on a plain scout film of the abdomen in the 
supine position. The roentgen findings persist as long 
as the disease lasts. 

All the authors’ cases had an acute onset with nausea, 
vomiting, and epigastric pain, but tenderness was often 
minimal. The teraperatiwe and blood pressure were 
normal and the pulse slow in early cases. Albuminuria 
was invariably present. The patients with pancreatic 
necrosis were sicker than those with pancreatic edema 
and showed a higher total leukocyte count and a higher 
percentage of polyraorphonuclears. 

Of the 17 patients with pancreatic necrosis, 10 
showed cyanosis, 9 distention, 4 rigidity and tenderness, 
4 glycosuria, and 2 jaundice with associated cholelithia- 
sis. The blood amylase remained elevated as long as 
the disease lasted in the cases of pancreatic edema but 
returned to normal within two days in the cases of ne- 
crosis. 

Seventeen patients were treated surgically by various 
procedures, including cholecystostomy, cholecystec- 
tomy, choledochostomy, and gastroenterostomy. Of 
the 9 patients with pancreatic edema who were operated 
upon, all survived. Three of the 8 with pancreatic ne- 
crosis who were treated surgically survived. The au- 
thors believe that survival is more dependent upon the 
benignity of the disease than upon the type of surgi- 
cal procedure. For the acute phase of the disease they 
consider non-operative measures preferable. 

One patient with a typical clinical picture of acute 
pancreatic necrosis and suggestive x-ray findings was 
given supportive therapy and a sm^ therapeutic 
roentgen dose. She improved rapidly, and the roentgen 
findings disappeared. Fourteen days later she was 
operated on. Stones were found in the gallbladder 
and ducts and the pancreas was slightly indurated. 
Roentgenograms from 9 cases are reproduced. 

Frank P. Brooks, M.D. 


Pancreatic Collections (Pseudocjsts) f; 
Pancreatitis and Pancreatic Kecrosis: Eeri 
Analysis of Ten Cases. Roland D. P btb- 
Gynec. & Obst. 80: 225 - 235 , March 1945. 

The author reviews the literature and speci 
the formation of pancreatic collections (ps-.;, 
following pancreatitis and panaeatic ns:-: 
points out that the pseudocysts may k foz; 
the substance of the pancreas as the result cl i: 
tive changes affecting the interstitial fe 
parenchyma of the gland. The three cost; s 
listed as (1) between the stomach and ti:ta 
colon, under the gastrocoh'c ligament; (djkr: 
stomach and the liver; (3) between tiete: 
transverse mesocolon. 

The relation of acute and chronic pancut:. 
production of pancreatic cysts and 
well established. Following the first 
creatitis, the pancreas appears to be morer'-' 
recurrent insults. Since there seems to ka 


way to differentiate, at laparotomy or necc^- 
hematogenic collections, pseudocysts, ard j— 
suppurations, the classification and 
accumulations are subject to wide indiviMc- 

tion. It appears logical to disregard the iK 

or "pseudo” cysts, and designate these as f- 
cysts or collections resulting from tratimi- 


indirect), duct obstruction (calculi. tuBor, 


tion), acute and chronic panffeafith 
chemical), and pancreatic necrosis 
and vascular). The term 
used to designate ductal dilatation am I • 
partial or complete occlusion of "L 

whereas "true” cysts should be hmit^oj'^ 


proliferative, hydatid, dennoid. or wn^^^ 
The author discusses the 
serum amylase; also when the cys 
a high concentration of amylase 
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Ten cases are reported; 6 were colkc - 
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pancreatitis: 2 to chronic pancreati - .^. 
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aful Shoulder Due to Lesions of the Cervical 
, Bernard N. E. Cohn. Am. J. Surg. 66: 269- 
ilovcmber 1944. 

s paper deals with lesions of the cervical spine 
. may cause a painful shoulder with radiation of 
nto the arm. When a patient presents himself 
e relief of pain in the shoulder region and arm, a 
/ariety of coiiditions must be considered, includ- 
'pertrophic arthritis of the cervical spine, herni- 
intervertebral disk, cervical rib, the various 
ides, and local lesions of the shoulder region, as 
...is, periarthritis, bursitis, and tears of the supra- 
,us tendon. Diagnosis can be made only after 
■( and detailed physical and roentgenographic 
lation. The cervical spine should be examined 
ily in all cases of painful shoulder in which there 
ufScient signs to verify the diagnosis of a local 
,or neuritis and in those cases of presumptive 
er pain which do not respond to therapy within a 
ible period of time. 

• cases (.hypertrophic arthritis of the ccivicai 
metastatic carcinoma of the cervical spine; 
*'ilosis of cervical spine; herniated cervical in- 
ebral disk) are presented to show the difficulties 
d in arriving at a correct diagnosis. 

ogy of Phosphorus Sclerosis. Olov Fr. Holm. 

■ '■ .diol. 23: 549-561, Dec. 15. 1942. (In German.) 

' : the enactment (1929) of an insurance law for 

■ 'cional diseases in Sweden, one case of phosphorus 
'■ ng has occurred in which payment had to be 
' Phosphorus sclerosis originates during processes 
■ cation. In severe cases hard zones are produced 

• . - lay last during the life of the patient; in milder 
; ■ le sclerotic zones may disappear completely. 

, ■ i stages of chronic phosphorus poisoning are 
. ' id; (1) the stage of calcium deposition, repre- 
• by broad and dense epiphyseal lines (the 
, ■ at this stage are reversible, and if the exposure 
, ; ’ntinued, the lines may entirely disappear); 

' stage of persistence of epiphyseal lines, in which 
on and absorption counterbalance each other; 
stage of bony atrophy, osseous fragility, im- 
t of fracture healing, and tendency to bone 
(especially in the jaw). Bone necrosis itself is 
afection in atrophic bone damaged by the effect 
ahorus. 

istories of 4 patients, 3 of whom had worked in 
actories, are recorded, and roentgenograms are 
-ed. Max Sgalitzer, M.D. 

cc Bone Necrosis of the Os Capitatum (Os 
i). Gunnar Jonsson. Acta radiol. 23: 562- 
:. 15, 1942. (In English.) 

, rthor describes a case of aseptic necrosis in the 
turn in a 22-year-old female with no history of 
• The picture resembled, both clinically and 

■ .oiogically, the changes characteristic of ma- 

■ .he os lunatum (Kienbock’s disease). 

Max SoAUTZER, M.D. 

, Fractures, a Series of Fifty-Eight. Walter 
';...and James H. Wooten, Jr. Mil. Surgeon 
159, November 1944. 

’-,ight cases of fracture of the metatarsus in 65 
/Sre reported. Fifty-three men successfully 
A the course of training in a replacement cen- 


ter with physical activities rrhich included marches up 
to 25 miles. Two patients had subsequent march frac- 
tures, lUc first, one, and the second, two. 

Roentgenograms of the foot taken immediately after 
onset of symptoms may not reveal the fracture line. 
Treatment is begun at once in all patients with signs of 
march fracture, and the x-ray examination is repeated 
in one week in those with initial negative roentgen 
findings. At this time evidence of callus formation will 
reveal the site of the fracture even thougfi the fracture 
line is still not discernible. This follow-up roentgeno- 
gram proved to be essential. 

The authors advise that patients with march frac- 
tures be treated as outpatients, with the Army shoe as 
a splint whenever possible. Prophylactic measures— 
gradual increase in tlic length of marches and in the 
weight of equipment and inarching on soft rather than 
hard ground — were found to reduce the incidence of 
these fractures. 


GYNECOLOGY AND OBSTETRICS 

Roentgenologic Diagnosis of Placenta Previa. 
G. Sohrne. Acta radiol. 23: 541-548, Dec. 15, 1942. 
(In Engli-sh.) 

A method is described by the author by means of 
wliich the presence or absence of placenta praevia may 
be demonstrated. Air is introduced as a contrast me- 
dium into the urinary bladder and the rectum. The 
catheter is then withdrawn. Frontal roentgenograms 
are supplemented by views taken in oblique projections 
in both directions, and, when necessary, in the lateral 
position. 

In some cases, the placenta is directly visualized. 
In most cases, conclusions are based on the size and 
configuration of the interspace between the upper pole 
of the bladder and the fetal head. 

Max Sgalitzer, M.D. 


THE GENITO-URXNARY TRACT 

Perirenal Insufflation. Fedor L. Senger and John J. 
Bottone. Am. J. Surg. 66: 213-219, November 

1944. 

In cases in which overlying malpositioned organs, 
pocketed intestinal gas and contents, or perirenal ad- 
hesions and perinephritis obscure the kidney borders, 
the authors have found perirenal air injections of value. 
By surrounding the kidney with an envelope of air, they 
have obtained useful added information in unusual cases 
of ptosis, rotations or failure of rotations, malfonna- 
tion, and agenesis or atrophy of the kidney. The pro- 
cedure also supplies knowledge concerning the local 
spread and operability of renal tumors. Complica- 
tions are infrequent and of minor degree if ordinary 
rare is taken. A series of 175 cases of perirenal air 
injection without serious mishap is presented. The 
technic is described. Roentgenograms are reproduced. 

Reflex Anuria Following Retrograde and Excretory 
Investigation. Benjamin Levant and Krikor Yardu- 
raian. Urol. & Cutan. Rev. 48: 654-556, November 
1944. 

So-called reflex anuria may be due to a definite patho- 
logical factor. In other instances, no obvious lesion is 
present, and it is with such cases, particularly follow- 
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xnancy of a given tumor can apparently be esti- 
d by the extent of its departure from that pattern, 
eatment is prophylactic, definitive, and palliative, 
leation of adenomas is a relatively simple proce- 
and is highly effeetive as a propliylaetic measure. 

1 a report of carcinoma is unexpectedly returned, 
ration to remove the involved lobe and suspected 
issue is justified. The operation should be exten- 
cnough to remove all involved strueturcs and yet 
rve at least one recurrent nerve, one parathyroid 
■„ and both carotid arteries. Tumor invading the 
ea should be excised flush ivitli the tracheal wall, 
astinal extension of malignant tissue often proves 
, .the unsurmountable obstacle to complete removal 
j tumor but several procedures have been devised 
iomplish this result. 

mtgen therapy can be used alone for palliation or 
ined with surgery in an attempt to eradicate the 
■■:e. Even in advanced cases, a biopsy should be 
J rmed before irradiation is carried out. This offers 

• dvantage of establishing the diagnosis and pre- 
-rg irradiation of a pure papillary tumor, which 

,■ ureak down and ulcerate because of its extreme 
i;;ensitivity. 

• 1 principal value of x-ray therapy lies in its ad- 
, tration postoperatively, for the elimination of can- 

3 tissue not detected or not removable at opera- 
: Such tissue is frequently located in the mediasti- 
:and for this reason the mediastinal space should 
. luded in the area treated. Three thousand roent- 

■ .elivered to the tumor bed are considered to be the 
..limit of effective dosage. The best results can be 
.:ed to occur in tumors shown to be predominantly 
, iry. Except in these papillary tumors and in a 
, number of malignant adenomas, irradiation seems 

of little value. No case of anaplastic large- or 
cell carcinoma, or carcinosarcoma has shown a 

■ ,ble response to treatment either by surgery or 
ition. 

results of treatment of locally recurrent tumors 
netastatic deposits are influenced even more 
ly by the pathologic pattern of the growth than 
s results of treatment of primary neoplasms. If 
dastases are from a well differentiated tumor pre- 
..antly papilliferous, their response to irradiation 
■lly good. Locally recurrent nodules, especially if 
_ ,:mary growth was a malignant adenoma, respond 
, to irradiation and should be removed. 

J- E. Whiteleather, M.D. 

.>vial Sarcoma. Cushman D. Haagensen and 
Purdy Stout. Ann. Surg. 120: 826-842, De- 
y 1944. 

;asiderable number of cases have been reported as 
- .- d sarcomas which in reality were xanthomatous 
»11 tumors, tumor-like hyperplasias of the syno- 
sues, or other benign lesions curable by simple 
u The apparent cure rate for synordal sarcoma 

■ s been made to appear higher than it actually is. 
ptain confirmation of the mesothelial nature of 

■ olasm, tissue culture studies were carried out in 3 
This work is reported by Murray, Stout, and 

tl (Ann. Surg. 120; 843, 1944). The three 
"•from which cultures were obtained had striking 
<'ic characteristics. They were composed of an 
..p.able admixture of mesothelial cells, which often 
/ its or tubes and secreted a mucicarminophilic 


substance, with strands of active, hyperchromatic 
fibrosarcoma-like cells associated with reticuHn fibers. 
The relative amounts of these two cell forms varied 
enormously, but both -were always present. 

With these characteristic histologic features in mind, 
cases reported as synovioma, synovial sarcoma, or 
designated by some related term, were re-examined and 
tliose whicli did not fulfill the criteria were rejected. 
This screening yielded 95 cases, to which the authors 
add 9 previously unreported examples. 

The condition occurs preponderantly in males, the 
proportion being 3:2. Although the tumor may de- 
velop at any age, it is more frequent in early adult life. 
The mean age of the 103 patients whose age is known 
was 32 years. Nearly one-half of the tumors developed 
in the region of the knee joint. 

Of the 104 patients with synovial sarcoma, only 3 are 
known to be free from evidence of persistence or 
metastasis more than five years after treatment. The 
therapy employed has been of four general types; (1) 
radiation alone or in combination with siu-gery; (2) 
local excision, often repeated several times; (3) ex- 
cision, or e.\ploratory operation with an attempt at ex- 
cision, followed immediately, or within a short time, by 
amputation ; and (4) biopsy followed shortly by ampu- 
tation. 

Radiation appears to have been singularly futile in 
this disease. It has often been employed, but five- 
year cure has not been obtained in a single case in 
which radiation was the chief reliance. One patient was 
well six years after treatment, but in this instance 
irradiation was followed by amputation. The authors 
were unable to find any clear evidence that radiation is 
even of palliative value. 

Local excision was undertaken in 84 of the 104 cases 
tabulated. As with other forms of fully malignant 
sarcoma, any sort of local excision almost always fails 
to cure. Secondary amputation for recurrence follow- 
ing local excision was performed in 26 of this group of 
conservatively treated patients, but none was cured. 

E.xcision, or exploratory dissection with an attempt 
at excision, followed immediately or within a short time 
by amputation, was carried out in 7 patients. Only one 
of these patients appears to have been cured. 

In 4 cases, a simple biopsy was done, followed shortly 
by primary amputation when the malignant nature of 
the lesion became clear from histologic study. Although 
3 of these patients subsequently had pulmonary 
metastases, the fourth has been well for eight years. 
This is the longest survival on record following any form 
of treatment for synovial sarcoma. This case, one of 
the authors’, is reported in detail. 

The authors believe that the most radical surgical 
attack — carefully limited biopsy and a high immediate 
amputation — is the rational therapy for synovial 
sarcoma. A biopsy must be done because it is im- 
possible to diagnose synovial sarcoma, as well as a 
variety of other deep soft-part tumors, from the 
clinical picture alone. An incisional biopsy is essen- 
tial, for the diagnosis of the tumor rests to a consider- 
able extent upon the histologic architecture. The dis- 
section should be as limited as possible. The diagnosis 
having been proved histologically, amputation should 
be performed promptly and at high enough level to 
avoid local persistence of the disease. Since regional 
lymph node dissection is not a hazardous operation, it 
should be seriously considered as a separate and final 
stage in the treatment of synovial sarcoma. 
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The Place of Surgery in Fibroids of the Uterus. 
Channing W. Barrett. Am. J. Surg. 66 : 148-150, 
November 1944. 

This is a more or less general discussion of surgical 
and radiation therapy of fibroids of the uterus, written 
from the point of view of the surgeon. The author 
believes that radiation should be used only in small tu- 
mors occurring at the menopause, presenting no compli- 
cations and no symptoms beyond slight or moderate 
bleeding. 

Some Effects of Testosterone, Testosterone Pro- 
pionate, Methyl Testosterone, Stilbestrol, and X-Ray 
Therapy in a Patient with Cushing’s Syndrome. Martin 
L, Deakins, Harry B. Friedgood, and Joseph W. 
Ferrebee. J. Clin, Endocrinol. 4: 37G-384, August 
1944. 

The metabolic and clinical effects of testosterone 
propionate, stilbestrol, methyl testosterone, and testos- 
terone were observed under controlled conditions in a 
fifteen-year-old girl with Cushing’s syndrome. In- 
jections of testosterone propionate, 25 mg. per day, 
caused a diminution in nitrogen excretion and a dis- 
appearance of creatinuria Itilbestrol, 2 to 10 mg. per 
day, intramuscularly, did not affect nitrogen excretion 
but perhaps induced a moderate increase in creatine 
excretion. Methyl testosterone, 40 mg. per day, orally, 
caused a striking decrease in nitrogen excretion and a 
tremendous increase in creatine excretion. Creatinine 
excretion remained unaltered. Testosterone, 40 mg. per 
day, orally, did not produce unequivocal changes in ex- 
cretion of nitrogen, creatine, or creatinine. 

Irregular increases in 17-kctosteroid excretion, with 
levels as high as 26 mg. per day, occurred during ad- 
ministration of testosterone propionate. During re- 
covery from the effects of this hormone and also in the 
period of stilbestrol administration, the 17-ketosteroid 
excretion averaged about 12 mg. per day. Methyl 
testosterone caused an initial 3-day increase in 17- 
ketosteroid from 15 up to 25 mg., followed by a de- 
pression to levels of about 5 mg. Free testosterone 
caused a precipitous and marked rise in 17-ketosteroid 
excretion. Thirty-eight to 48 mg, of ketosteroid was 
excreted on the 40-mg. dose and over 100 mg. on the 
150-mg. dose. The pattern of biochemical activity of 
these hormones suggests marked differences in their 
metabolism. 

The androgens induced distressing accentuation of 
acne, hirsutism, and hypertrophy of the clitoris. 
Stilbestrol improved these conditions, but the benefit 
was not striking and was associated with certain un- 
toward reactions and a transient hyperglycemia. 

Three series of roentgen irradiation were given, each 
consisting of eight daily exposures of the hypophyseal 
region through two portals (right and left temporal). 
A total of 6,480 r was administered in a period of ten 
months. This therapy appeared to improve the sub- 
jective and objective manifestations of the disease. 

NON-NEOPLASTIC DISEASES 

Effect of Grenz Rays on Leprous Infiltrations; 
Report of an Attempt to Influence Leprous Infiltrations 
by Roentgen Rays of Long Wavelen^h. Felix Sagher. 
Arch. Dermat. & Syph. SO: 311-314, November 1944. 

There is no specific therapy for leprosy. In fact, no 
therapeutic measure now known can even influence a 
localized lesion. 


Radium and x-ray have been tried on kpros; 
and, while there have been some favorable itt. 
vere damage has occurred to the surroundnpi: 
underlying tissues. As grenz rays do not je: 
deeply and their effect on underlying tissi 
therefore be negligible, the author decided tot- 
effect in two patients with relatively supeifddL 
which had failed to respond to the usual id: 
treatment. Each of the patients was treatd: 
different areas, the lesions being of varyisps 
thickne.ss. The treatment factors were 6 to'.- 
equivalent of half-value layers of 0.021 toO'-- 
aluminum, 10 ma., 10 cm. focal skin distance 7; 
tal dosages were from 600 to 8,000rtoanara,r 
■four to six weeks. On one area a single dcseck 
was given at one time. The results have beef 
over periods of six months to two j'earsr: 
months. 

If more than 2,000 r was given to an ara,ti 
would disappear in an interv'al of betiveenfss: 
and a year. There was some atrophy of tte-.- 
this was not greater than in a similar area wtso- 
had disappeared spontaneously. There vP! 
atrophy of the skin in the area that tvas tra 
5,000 r at one time. Even though the Ik® - 

peared, Hansen bacilli were constantly foun c- 

st. cdcli t.cst« 

In both patients new lesions developed 
vation. "It was a particularly striking W-- 
newly developing infiltrations in the suW^'- 
halted at the border of the treated areas. 

Joseph T. Rb®--' 


Use of Radon to Prevent Otitis 


Media Cm hi 


plasia of Lymphoid Tissue and J 
otitis), Edmund P. Fowler, Jr. Arch- 
40: 402-405, November 1944. 

In England, American soldi^s " 

more prone to have hyperplasia of p 

tissue, secondary custachian saiP'"? ' ^ 

otitis media than in the United States- 

and throat section of one general hosp't 

of ground personnel 22 

had a history of recent otitw ly-; 

all of these patients had sufficien 

sue around the eustachian tu o 20 psfr' 

From December 1942 to Marc > 

treated with radon for this con ‘ . 3,5 c: 

of platinum 0.65 mm. thick, m 

mm., attached to a ..leco:, 

cm. in length, were used, suteF 

millicuries of radon. Twora 

me. the first day) are passed 

and then separated by ^ytside d); 

tubing over the msertion u 

They are left in place Lyrs. 

giving a dosage of 66 ffliihgra gj-ybeP®*? 
sules as a rule lie very near . 
tissue on the medial side 0 
convenience they are 
timating dosage. Since ^uigrani b^..' 

ever, the total effect of 66 mhW ^ pa,. 

reach any area in Jervals fli 

treatments were given at m , 

four to six treatments had bee , 

the interval between , 

weeks, with no untoward ' 

in a footnote, that since ^ 
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found 100 milligram hours with filtration of 
w. of platinum at four-week intervals much more 
dory than the use of GO milligram hours at three- 
•tervals. With this method, often two treatments 
cell sufficient, although three were usually neces- 
id four were given to maintain the improve- 


en with subacute blockage of the eustachian 
ten get along perfectly well on the ground or even 
iltitudes, but when they fly high or arc subjected 
1 changes of altitude, the eustachian tubes close 
they cannot be opened. This otitic barotrauma 
is conditions varying from a mild catarrh of the 
ear to acute, severe otitis with or without rup- 
id the involvement may even go on to an acute 
■t process. None of these conditions develops if 
tachian tubes are functioning properly. Most 
lalfunction is due to swollen tissue within them, 
-ition to lymphoid tissue, there are frequently 
, . glands, edematous mucosa or submucosa, and 
. -e secretion blocking the tubes. The cold air of 
, .itudes often causes hypersecretion in the nose, 
secretion bathes the tubal orifices and blocks or 
' -. them. Apparently radiation reduces the ac- 
f the glands, shrinks the edematous tissue, and 
pecific effect on hyperplastic lymphoid tissue. 
)bable that the radiation also has a beneficial ef- 
;he infection present. 

ican soldiers after a few months in England 
■ve so much excess lymphoid tissue that as soon 
.louth is opened this tissue can be seen bulging 
2 posterior pharyngeal wall or behind the pos- 
msillar pillars in heavy bands. It is particu- 
ominent following virus bronchopneumonia, 
■ays in the dosage given do not sufficiently reduce 
■isses of hyperplastic lymphoid tissue in the mid- 
■ 24 patients in this series underwent adenoid- 

airmen with recurrent otitis media treated with 
00 mg. hr. or more) on whom the follow-up in- 
on is complete, 23 are flying again and 28 are 
titis. Seventy-five per cent of the ground per- 
.'ho had sufficient treatment were free of otitis 
ir at least four months. Some of this group 
would have become well without treatment 
ntually some of them will have recurrences, 
■.lor believes that treatment of the lymphoid tis- 
. ;t the eustachian tube with radon or radium is 
, more efficacious and the effects more perma- 
• ,n those of catheterization, politzerization or 
■ ge. It requires, however, the continual guid- 
i' . qualified radiologist. 


RADIATION EFFECTS 

•?1 and Roentgen Aspects of Irradiation Stric- 
4'^ e Rectum and Sigmoid: Its Course and Treat- 
-r' .. C. McIntosh and J. E. Hutton. Am. J. 
:;.'Ol. 52: 647—662, December 1944. 

'he basis of a series of 44 cases of post-irradia- 
i-' ^ of the bowel, the authors discuss the types 
. : ^vhich may occur and their medical manage- 

^;; maiy damage in cases of gross bowel injury 
_ ,'•! irradiation appears to be to the smaller 
• '^(idal vessels supplying the bowel, with throm- 
^ v;-.usion resulting in infarction and mucosal 
yP: principal clinical complaint is diarrhea. 


which may occur as early as the third week after the 
beginning of treatment or not until some months later. 
The late development of symptoms may suggest an 
extension of the original lesion to involve the bowel, 
but this is uncommon in the authors' experience. 
Diagnosis is made by a carefully taken history, roent- 
gen studies, sigmoidoscopy, and biopsy whenever 
possible. 

The condition is best treated conservatively. Bed 
rest and a bland diet are indicated during the acute 
stage. Antispasmodics are helpful. A 6-oz. retention 
enema of 1 per cent tannic acid helps to control bleed- 
ing. If signs and symptoms of obstruction supervene, 
surgical treatment may be necessary. 

Severe and extensive post-irradiation damage of the 
bowel often undergoes healing with very little func- 
tional impairment, though marked anatomic defects 
may be present. Such an outcome is materially assisted 
by careful medical treatment. L. W. Paul, M.D. 

Dwarfism Associated with Microcephalic Idiocy and 
Renal Rickets. S. J. Glass. J. Clin. Endocrinol. 4: 
47-53, February 1944. 

The author records a case of bizarre dwarfism 
associated with microcephalic idiocy and renal rickets, 
in a girl who died at the age of thirteen, of an inter- 
current infection. When the patient’s mother became 
pregnant she was suffering from inactive pulmonary 
tuberculosis and active tuberculous osteomyelitis of the 
sacro-iliac joint with a draining sinus. Because of pre- 
ceding amenorrhea of about nine years’ duration she 
was unaware of the pregnancy until about the third 
month. She then requested a therapeutic abortion. 
This was attempted by roentgen irradiation of the pel- 
vis, without success. The irradiation, however, was 
persistently carried on at weekly intervals from the 
third to the eighth month. The dosage of roentgen 
radiation sustained by the growing fetus is not knorvn. 
The pregnancy was finally terminated in the eighth 
month by cesarean section. The infant weighed two 
and three-quarters pounds. Dwarfism and imbecility 
became apparent in infancy, but there was no roentgen 
evidence of rickets until six months before the patient’s 
death, and no obvious rickets was ever observed 
clinically. At autopsy extreme nervous and somatic 
hypoplasia was seen. This is considered to have been 
the result of brain damage induced by the roentgen 
irradiation and renal rickets. 

Injury of Bones by Roentgen Treatment of Cancer 
ofthe Uterine Cervix. Frithiof Truelsen. Acta radio!. 
23: 681-591, Dec. 15, 1942. (In English.) 

The author reports three cases of spontaneous frac- 
ture of the femoral neck following intensive x-ray 
treatment for cancer of the cervix. In one case a micro- 
scopic examination of the bone tissue was made. De- 
struction of the bone marrow was found with features 
resembling an osteitis fibrosa and with necrosis of the 
bone tissue. There was complete lack of osteoblasts and 
osteoclasts. 

The author believes that the influence of the x-rays 
on osteoblasts and osteoclasts is probably the chief 
cause of osseous changes following irradiation. Vascu- 
lar changes followed by nutritive disturbances may also 
play an important part. 

Since osseous changes in the femur may complicate 
radiotherapy of uterine cancer, radiographic examina- 
tion of the pelvis is indicated in all cases of hip pain and 
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HIS STUDY represents a review of 2,046 
cases of intracranial tumors which 
treated by roentgen rays, either with 
without surgical measures. In this 
s only 5 cases of aseptic necrosis of the 
arium were found, but since in most 
inces no follow-up roentgenograms 
available, this figure should not be 
idered a true gauge of the incidence 
lis condition. 

nee a review of the literature has 
d to reveal any report of similar 
-iges in the calvarium after roentgen 
cment of intracranial tumor, a presenta- 
-of the pertinent data seems justifiable, 
•le fact that irradiation affects bone 
• e has been well known for a number of 
'5. Ewing (1, 2) discussed radiation 
^.tis at length and also pointed out that, 
,.'ary to the general concept, bone is 
..slightly more opaque than most soft 
..'2 and only to soft rays. Calcium, 
•- 1 has an atomic weight of 40, must 
' ‘.ry closely compacted in hard bone to 
; the latter much more opaque than 
/le, skin, or tendon. 


Regaud (3), in 1922, first called atten- 
tion to the great susceptibility of the jaws 
to necrosis and concluded that bone is 
more prone to react to radiation than is 
skin. Later, Watson and Scarborough (4), 
investigating the effects of heavy external 
irradiation of bone, found that the perios- 
teum is apparently veiy radiosensitive. 

Strauss and McGoldrick (5) declared 
that statements to the effect that adult 
bone_ is resistant to radiation are purely 
relative and should not be interpreted as 
implying complete immunity to radiation 
effects. They stated that, if enough radia- 
tion is administered, the vascular, perios- 
teal, and osseous changes will inevitably 
result in serious complications. These 
writers reported instances of fracture of the 
femoral neck after roentgen therapy. The 
involved bone had not been invaded by 
secondary infection, and the effects were 
attributed to irradiation. 

Ewing pointed out that the blood vascu- 
lar system of bone renders this tissue par- 
ticularly susceptible to strangulation from 
occlusion of the haversian canals. This 
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susceptibility is probably due primarily 
to the action of secondary rays on the deli- 
cate cellular processes in the canaliculi; 
secondarily, to physical changes in the 
composition of the bone laminae, which 
become very brittle. The long delay in se- 
questration and resistance of the tissue to 
solution are probably the results of injury 
and sclerosis of blood and lymph vessels in 
the haversian system, periosteum, and sur- 
rounding tissues. 

Nageotte (6) postulated that the bone 
cells are probably more susceptible than 
the bone lamellae and concluded that the 
cells are readily killed by irradiation, caus- 
ing the osseous substance to go through 
devitalization and alteration. 

Secondary radiation from bone tissue 
is difficult to estimate and both secondar}'’ 
and scattered rays increase in direct propor- 
tion to hardness of the irradiated tissue. 
Large amounts of calcium in bone tissue 
would tend to increase the secondary and 
scattering effects. In view of the delicate 
nature of the cytoplasmic processes con- 
necting bone cells through the fine cana- 
licular system, on which activity of the 
matrix of the bone is dependent for nutri- 
tion, the danger of injury to the bone by 
direct and secondary radiation is apparent. 

The calvarium is composed of three 
layers of bone, a compact layer on each 
side of a spongy layer. It is supplied by 
end arterioles from the periosteum. Be- 
cause both secondary and scattered rays 
increase in proportion to the hardness of 
the tissue or amount of calcium present, 
the structure of the calvarium is well suited 
for the development of radiation necrosis. 

Although Stewart (7) points out that the 
calvarium includes the bones of the head 
which are altered least frequently by irra- 
diation, one wonders whether the fact that 
the calvarium does not function as a 
weight-bearing structure, and therefore 
presents no symptoms due to the necrosis, 
has not contributed to erroneous diagnoses 
and resulted in failure to establish the 
true incidence. 

Aseptic necrosis of the calvarixun must 
be differentiated from multiple myeloma 




and metastatic carcinoma, A , 
negative examination of the * 
lowed by evidences of punched 
tions limited to regions which ' 
treated, and absence of any -"V 
condition elsewhere in the st”' : 
biopsy whenever possible, provide 
ferentiation. ; 

In many instances of necrosis of 
varium, the changes were intei; 
the original observers as evidence 
static cancer. Possibly other ' 
have masqueraded under the : ' 
sis, since the factors utilized in ■ 
were not different from those use'* 
of similar nature at that time. 

None of our five patients had-, 
referable to the necrosis. Since'' 
rium is not a weight-bearing struf 
condition is not as dangerous as na 
in the hip. Considering the lengdid 
these patients survived after treatoiai 
the fact that in several instances iff 
tion was the only therapy 
not seem necessary to sacrifice ra’' 
dosage because of the possihih) 
aseptic necrosis in the calvarium. 


REPORT OF CASES 


Case I : A white woman, 43 
litted to the Mayo CUnic on Oct. U 
imily and past histories were . A. 
'he present illness began two years pre 
be patient first noticed that she 
ratch clearly. The visual distin an ^ 
nd in July 1924 she was free kow - 
™ or three weeks. After this the ® ^ 
ppeared, having been aggravate } 
ig. Nervousness, momentary > 

tonal nausea were accompanying 1 
-hysician was consulted in May 


lysiaan was consuitcu — -v , j^iji 

,„t™sgi,,nglassMb.tre»«d» 


It \VUi> given . 

: the two months before coming 
d not been able to recognize peop 
The results ^ 


lie examinations were 
e exception that examination ° 

hiasraal lesion. There was q e-Ci.-' 

the right hand and arm, witn s s 

iexes. No sensory changes co^d a , 

Exploration through an 

Dach and a decompression 

:c. 1, 1925, and a tumor 
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Case I ; Roentgenograms made approximately five years after original roentgen therapy was administered, 
howing multiple punched-out areas in the calvarium. (Courtesy Dr. F. E. Templeton, Chicago, 111.) 


Old sinus. In view of the vascularity of the 
rsm, its sessile character, and extent, complete 
yal was impossible. For this reason the tumor 
. ot touched, even to the extent of obtaining a 
oen for biopsy. 

toperative roentgen therapy was administered, 
Ivarium being divided into four fields, two on 
ide. From Dec. 15 to 21, a total of 550 to GOO 
asured in air, was delivered to each field, 
echnical factors were 200 kv. (peak), 5 ma., 
n. copper and 1.0 mm. aluminum filtration, 50 
.stance, and 1 hour and 50 minutes time, 
ween March 10, 1926, and Sept. 27, 1929, the 
,t received elsewhere an additional 10,400 r 
calvarium, 5,175 r to the left side, 4,375 r to 
:ht side, and 850 r to the back (posterior). The 
cal factors used to administer this dosage were 
>., 5 ma., 0.76 mm. copper and 1.0 mm. alu- 
1 filters, 20 cm. distance, and 40 minutes time, 
'onally the kilovoltage was cut to 150 and the 
30 minutes; but the dosage, filter, and dis- 
cemained the same. 

' were informed by letter that roentgenograms 
..''skull, made on or about April 16, 1930, re- 
multiple punched-out regions and, because 
a search was being made for a primary 
Later, however, when a “button of bone” 
..moved, the histologic picture was not that 
). astatic tumor but of fibrous osteitis. 

y }iment: This is undoubtedly an ex- 
■'j; of radiation osteitis of the calvarium, 
vrered approximately five years after 


the original roentgen therapy was admin- 
istered (Fig. 1). 

Case II: A white man, 38 years of age, was ad- 
mitted to the Clinic on Aug. 30, 1926, complaining 
of weakness in the right arm and right leg. The 
family and past histories were not significant. The 
present illness began in May 1925, when the patient 
had about five spells of jerking of the right arm and 
hand. These spells, which came at intervals of two 
days, lasted about two minutes. There was residual 
weakness for five or six hours after each attack. Ten 
weeks later , weakness was noticed in the right hand 
and the patient experienced difficulty holding a paint 
brush. He also found that his hand was not as 
steady as formerly, especially when he tried to use a 
fine brush while painting signs. About the same time 
he noticed weakness in the right leg and footdrop, es- 
pecially when ascending stairs or climbing a ladder. 
This weakness progressed gradually. Recently he 
had experienced difficulty in expressing his thoughts 
in words. 

The results of general examination were negative 
except for the neurologic findings. Right facial 
weakness and weakness and atrophy of the right 
half of the tongue were revealed. The lingual weak- 
ness and atrophy were graded 2 on the basis of 1 to 
4, in which 1 represents the least and 4 the greatest 
degree. There was also weakness of the arm and leg 
on the right side. Roentgenograms of the skull were 
negative except for an osteoma in the frontoparietal 
region. The results of laboratory examinations 
were negative. , 


216 


John D. Camp and Robert D. Moreton 



Fig. 2. Case II: Roentgenograms showing numerous small, rounded regions of rarefaction, oriii.’njy^- 

to be vascular anomalies. 


Exploration and decompression over the left 
frontoparietal region were performed. A large oste- 
oma over the left frontoparietal region indicated the 
probability of an endothelioma or meningioma. 
The line of incision included the osteoma and an 
osteoplastic flap was turned down. The dura was 
verj' vascular; on opening it, the convolutions were 
found to be greatly thickened and flattened. Palpa- 
tion revealed some fluctuation. On insertion of tro- 
car and canntda, 1.5 c.c. of yellow fluid was aspir- 
ated. This clouded on standing. The osteomatous 
region was removed during decompression. The 
pathologists reported that nothing of an inflamma- 
tor}' or malignant nature was ''ound. 

Roentgen therapy was given from Sept. 24 to 28, 
1926, the calvarium being divided into four fields, 
each of which received 550 r. The technical factors 
were 200 kv^, 5 ma., 0.75 mm. copper and 1.0 mm. 
aluminum filtration, 50 cm. distance, 1 hour and 
20 minutes time. This treatment was repeated be- 
tween Feb. 10 and 14, 1927. 

Nothing further was heard from the patient until 
June 11, 1937, when he retiuned to the Clinic com- 
plaining of convulsions. He had no headaches 
which were of significance. The diagnosis was Jack- 
sonian epileps}', adenomatous goiter, and anemia. 
On June 22, subtotal th 3 Toidectomy was performed. 

Roentgenograms of the skull on June 11 revealed 
the bone flap and hemostatic clips of the previous 
operation and also numerous small rounded regions 
of rarefaction in the bone flap and other portions of 
the calvarium. At this time these regions were 
thought to be vascular anomalies (Fig. 2). On later 
review of this case, however, it seemed that the only 
explanation was on the basis of radiation necrosis, 
since no such anomalies appeared in the original 


roentgenograms. Also, there was no 
trouble referable to a distinct patholopc 
such magnitude. Follow-up showed t a ■ r 
was well and working on May 15, ISl-- 


Comment: In this case radiatioflC- 
sis was found approximatelj- 
after administration of the iw 
roentgen therapy. It had cause no. 
toms whatever. 


Case III: A white man, 42 Jy 
fitted to the Clinic on Oct. 18, ''’..(.j.- 
f headaches. The past and 
ot significant, except for the occ 
ches of the migraine type ; if;- 

resent illness began in 
eadaches in the occipital region, - ^ .■ 

mscles of the neck. The “ 


ut. ^ 

lie, recurring several sjdif 

muarx^ 1927, a diplopia df 
lis, as well as the other ‘ 

The results of physical 


negative except ^ f teralVca^"'. 

oked disk, 4 diopters, and bilatew ^ 

temal rectus muscle, -nQOitges V 

lere w’ere no localized signs, 
e skull were negative. , 

On Oct. 26, 1927, exploration a® ^ 

;re performed. A large . 

med doivn over the right temper P ^ 


ibout • 


fioring trocar in the oca_ 
th an extensive fibrous ma 
; cortex. A large decompres- 
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Fig. 4. Case IV: RoenlBeiiogram showing imiUiple 
regions of destruction in the frontal, temporal, and pari- 
etal regions of the calvarium. 


of the same year. Tiic technical factors used for the 
latter treatment were 13r) kv., .'5 ma., and 0.0 tnin. 
aluminum filter; the distance and time varied. 
The patient also received 320 r to each temporal 
field in March and 380 r in May 192.5, the technical 
factors being similar to those used in tlie preceding 
June, July, and August. 

After microscojtic examination of a section of it)- 
volved bone removed at operation, the pathologists 
reported that the lacunae were distinct but uni- 
formly devoid of ostcocytes. Tlie osseous lamellae 
showed numerous tiny, closely grouped oval spaces 
presenting a moth-eaten appearance. In these re- 
gions the osseous matrix had a slightly fibrillar ap- 
pearance. The pathologists concluded that the 
absence of ostcocytes and cellular outlines, as well as 
the changes in the osseous matrix, warranted the 
conclusion of aseptic necrosis of bone. 

Comment: This patient, who was treated 
over a period of thirteen months, received 
a total of 2,9S0 r to the right and left tem- 
poral regions. Fourteen years later roent- 
genograms showed evidence of multiple 
areas of destruction only where roentgen 
treatment had been applied. Undoubtedly 
this could be due only to the irradiation. 

Case V; A white woman, 58 years of age, was 
admitted to the Clinic on Oct. 10, 1941, complaining 
of headaches. The family history was not signifi- 
cant. The headaches had begun in 1924, at which 
time a diagnosis of pituitary tumor had been made 
and roentgen treatment had been advised. In 1931, 
the patient had a cerebral hemorrhage but recov- 
ered after treatment. Her present ilhie.ss, which 


was characterized by headaches occurring at f; 
two or three times a week and later daily, Iick:, 
weeks before admission. The headaclies, wliidir; 
dull in type, generally were located in tlieirwi, 
top part of the head. They were worse alnigfcu 
disappeared soon after the patient ro.sciii tlieir- 
ing. She had been referred to a neiirologid, ; 
rocntgenograiihic examination of the iieadatf 
lime had shown muUijile regions of mdat; 
She had received four roentgen treatments a r 
bcforc admission. 



Fig. 5. CaseV; Rocntgcnograiii sliwbg 
somewhat symmetrical regions of , ,,* 
calvarium which coincide with fields treated P 
by irradiation. 


Tlic results of physical examination v;ck I-^^ 
tially negative, except for areas of aojxf 
slight atrophy of the skin on the scaip " ' 
ment had been administered. ^ 
the skull revealed multiple regions of ( es 
the cranial bones; these were hilatera • 
.symmetrical in distribution. In ''■’b'V o 
of roentgen treatment, these 
the result of circulatory changes in d'c t 
senting asejilic necrosis rather than me 

On inquiry, the following information 
vious roentgen treatments was obtmnd . ^ ^ 
1924, 400 r had been administered W 
temporal fields. The technical 
gap, 0 ma., 0.2.5 mm. copper 
25 minutes time. Also, in May, Jnn ' 
of the same year the patient jj,f|i 

other place, 500 r to each of these le . j ( 

cal factors being 140 kv., 0.5 inm. copp 
aluminum filtration, 10 cm. portal, - 
and 40 minutes time. 
coming to the clinic consisted of o y-' 
to cat’ll field. The technical factors 
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a., 0.5 mm. copper, and 1.0 mm. aluminum fil- be ivithheld from the patient because of 
m, 50 cm. distance, 13 minutes time. the possibility of changes in the calvarium, 

omment: This is anotlier example of a especially in view of the number of years 
itary tumor which was treated by fairly these patients had survived since treat- 
yy irradiation over each parietal region, ment was administered, 
enteen years after the original treat- In our opinion, a furtlier review of cases 
It the skuh showed evidence of aseptic of intracranial tumors treated by roentgen 
rosis Hmited to those regions which had therapy would reveal a higher incidence of 
n irrndmtpri The necrosis was un- radiation necrosis of the calvarium than 
btedly attributable to irradiation. We we have noted. Many cases which have a 
not believe that the treatments ad- similar roentgenographic appearance may 
dstered just before admission to the possibly be filed under other diagnoses, 
ic played any part in the process but Any patient with changes such as those 
have included the factors to complete described in these cases, who has received 
;report. Since this patient had had no fairly large doses of roentgen therapy to the 
1 in the region of the bone lesions, esti- calvarium, should be suspected of having 
don of their duration was impossible an aseptic radiation necrosis. 

; the finding was apparently unexpected. Mayo Clinic 
le such a lesion is asymptomatic, its Rochester, Mmn. 


lence becomes known only when medi- 
attention is sought for other reasons or 
‘ a. check-up. 

i 

!| SUMMARY AND CONCLUSIONS 

live cases of radiation necrosis of the cal- 
mm are reported and the condition is 
■^ewed briefly from the pathologic stand- 
^-it. The process is an aseptic necrosis 
: to strangulation of the blood supply. 

' gnosis is best proved by biopsy. 

nee none of these five patients had pre- 
.• ed symptoms referable to the condi- 
■, and since the calvarium does not 
ition as a structure of stress, we do not 
.that large doses of radiation should 
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I N 1896, Marfan first described the un- 
usual syndrome now known as arachno- 
dactyly when he reported the case of a 
child who exhibited extreme length and 
slenderness of the bones of the hands and 
feet. Marfan also called attention to the 
coexistence of other abnormalities. He 
considered the condition to be congenital 
or famihal in origin and suggested for it the 
name of dolichostenomelia. Although this 
syndrome has been reported with consid- 
erable regularity by French and German 
physicians, arachnodactyly was not de- 
scribed in the American literature until 
1926, when Piper and Ir\^ine-Jones dis- 
cussed the pathologic aspects of their case 
and stressed the frequency of the congeni- 
tal cardiac abnormahties associated with 
this disease. 

Dining the past year we have seen four 
patients with arachnodactyly, three of 
whom are in the same family, a father and 
two daughters. It is our purpose to out- 
line briefly the more characteristic mani- 
festations of this relatively rare anomaly, 
to mention a few of the more acceptable 
theories as to its etiology, and to report the 
essential diSerential diagnostic features of 
our cases. 

It is safe to say that the diagnosis of 
arachnodactyly can be estabhshed in the 
majority of cases by a hasty survey of the 
patient as he enters the office, providing 
the physician is conscious of the essential 
features of this syndrome. The appearance 
is absolutely typical. For his age, the pa- 
tient is tah. and awkward looking, with ex- 
cessively long arms and legs, long, thirt, 
spider-like hands, meager subcutaneous fat, 
underdeveloped atonic musculature, and 

^ Accepted for publication in January 1945. 


often ectopia lentis. The degree of r - 
tion present accentuates the bouj • 
marks, and these, in turn, senet- 
phasize the disproportionate incrtii 
the length of the extremities as cor. 
to the trunk. 

Attention is immediately focused r. 
delicately elongated, spider-like t 
which are sufficiently characteristic f), 
this syndrome its name. The appe<^ 
of the unusually thin and tapered k 
the result of a deficiency of the surror. 


oft parts and a considerable iiicr& 
mgth, without a corresponding 
1 diameter, of the metacarpal and p- 
eal bones. The relaxed and 
rents, with resultant h^erfflotikt^, 
ormal efficiency of the joints, p®', 
atient to perform all sorts o 
ymnastics (Fig. 1). The feet an c- 
keudse long and slender. , 

he joints are common. ' 

ractures, hammer toes, we i 
ometimes abnormally 
ur. The frequently L 

yphosis, winged scapula, an 
f the sternum are conadere 
esult of the laxity of Je hga 
tonic musculature, with rw 



; SKUU oi rne 

to be dolichocephalic i 
h prominent supra-orbital n 

bossing, a pointed chm, 
minent or broad, 
e. Thefaceisusually_Ja^“V:; 

I old looking, often ^ 

iression. The ears , 

red and Voorlj . 


lar cartilage. 
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'he eye signs, when present, are of prime 
ortance in establishing the diagnosis, 
iroximately 50 per cent of tlie patients 
e this major characteristic, a partial 
ocation of the lens, usually upward, 
erally bilateral and symmetrical. The 
ils are small and react sluggishly. The 
vex edge of the lens can usually be seen in 
e part of the pupil. The movements of 
eyeball disclose a tremulous condition 
:,he lens and iris. The subluxated lens 
, ften partially or completely opaque, 
:::h adds to the visual disturbance. Be- 
•;e of refractive errors and interference 
■i accommodation, the patient usually 
worn glasses since childhood, and this 
, - 5 to his prematurety senescent ap- 
. ;ance. 

ongenital heart anomalies frequentl)'’ 
impany the disease and consist mainly 
. ,, patent foramen ovale and other inter- 
mlar septal defects. On auscultation, 
precordial systolic murmurs are the 
; more rarely, a diastolic murmur is 
untered. With a history of fever and 
ng pain, the differential diagnosis be- 
:n rheumatic heart disease and a cen- 
tal anomaly or both may become a 
problem (4). The fluoroscopic and 
tgenologic survey of the heart fre- 
-itly will be of little diagnostic aid be- 
e of the displacement and distortion 
ae cardiac outline secondary to the 
,icic deformity. Pneumonia is com- 
: as a result of these thoracic defects, 
;h predispose to infection. An absent 
edimentary lobe of the lung is occasion- 
yeported. 

'•.ere has been much speculation as to 
f-,xact etiology of arachnodactyly. In 
..'■of the striking changes in connect! ve- 
structure, bones, and muscles, the 
,at-day concept favors an hereditary 
,, congenital embryologic derangement 
I e mesodermal elements of the body 
■/s in the early weeks of fetal life, 
' ' the eyes are affected in approximately 
;'',r cent of cases and are of ectodermal 
•A, a defect in a certain chromosome or 
^ .losomes seems a plausible assump- 
an effort to postulate one cause for 


tliis anomaly. Burch, quoting a personal 
communication from Ida Mann, includes 
the following in his review of the subject. 

Tliere is no evidence to lead us to suppose that 
mesodermal and ectodermal structures are segre- 
gated in dilTerent chromosomes and there is no ap- 
parent reason why the characters of the extremities 
should not be carried by the same chromosome as 
certain eye characters. Indeed, there is even slight 
evidence in favor of their being in close proximity 
since polydactyly and syndactyly are common con- 
comitants of many ocular anomalies. 

While considering the dystrophy meso- 
dermal, Francois postulated the theory of 
fetal gigantism. A eomparison of the 
roentgenologic measurements with the nor- 
mal of the same age points to a partial 
gigantism, with the bones of the hands, 
and particularly the terminal phalanges, 
most affected. Of four cases in which au- 
topsy was performed (4), three showed 
what was thought to be an increase in the 
number of eosinophils, with several small 
cysts in the hypophysis. This theory pre- 
sumes an abnormally inereased amount of 
pituitary secretion during intra-uterine 
life either from the gland of the fetus or of 
the mother. We have no direet evidence, 
however, to substantiate the presence of 
an increased hormonal seeretion of either 
pituitary gland or an abnormal pituitary 
activity in postnatal hfe. 

The bodily proportions of the araehno- 
dactylic child, i.e., the span being greater 
than the height, along with an increased 
height for the age, closely simulate pitui- 
tary gigantism before puberty. In the 
latter, however, the bone age is usually re- 
tarded, while in arachnodaetyly, as seen 
in our cases, the bone age is increased by 
at least two years. While similar bodily 
proportions are found in the eunuchoid 
adult, retarded bone maturation and geni- 
tal hypoplasia are prominent features not 
present in arachnodactyly. The possibility 
of an increase in growth-promoting factors 
of the pituitary which ceases at puberty is 
further made unlikely in the absence of an 
increase in lateral bone growth. 

Clim’cal evidence has not supported the 
earlier theory of parental reproductive ex- 
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Figs. 1 and 2. Case I. Hypermotility of joints of hands and sternal depression, 10 cm. Xotelacka 

ous tissue. 


haustion nor do the pathologic reports sub- 
stantiate hyperchondroplasia as the cause. 
Other authors have held the condition to 
be the result of a muscular dystrophy, an 
embryologic nutritional disturbance, or 
of the action of some toxin when the em- 
bryologic structures are undergoing specific 
differentiation in utero. 

REPORT OF CASES 

Case I; A 37-year-old man was admitted to the 
Clinic on Dec. 13, 1943, for a general examination. 
For two years he had complained of progressive 
fatigue. During the past year, he had suffered from 
stomach trouble described as a sense of fullness after 
meals and occasional heartburn. Gaseous foods 
caused a sense of pressure in the chest, choking sen- 
sations, and eructation. The patient’s parents, of 
Austrian descent, were of average height. Two 
brothers were over 6 feet tall and described as 
slender. Two sisters were 5 feet 6 inches and 5 feet 
7 inches, respectively. During the patient’s early 
childhood, a neighborhood physician commented on 
his unusually long and narrow hands and feet and 
made a diagnosis of rickets because of sternal de- 
pression. During adolescence, the patient recalled 
performing various feats of double-jointedness to 
the wonderment of his friends. He had always been 
tall, underweight, and poorly developed, but he had 
considered his health satisfactory'. Hunting was his 
favorite sport in spite of impaired vision in his left 
eve since birth. His school work had been average. 


He had worn glasses constantly since . 
twelve. 

Physical examination showed fte pa 
poorly nourished, underdevdope , 
muscled, but in no acute distress. , 
76'A inches, his height 72V: inches, ^ 

148 pounds, with little or no subcutaaecs 
skin of the face, back and shoulders w^- 
a chronic acne. The extreme depre»i 
of the sternum was a striking les j 
tended 10 cm. into this *^°racic o 
There were pronounced flaring o c 
gins and a structural scoliosis of the -P , 
Visual acuity and 
showed the right eye to be of 

of the left revealed partial . jf ■' 

lens upward and to the P ■ 

distinguish little more than hg - 

The supra-orbital ridges P 

amination of the mouth gave “Cg® ^ 

for dental caries. The normal 

markable hy'permotility of ^ ° 

hands was an extraordinary e . 
wore a size 11 glove but V 
fit because the fingers are ne' = 

feet w'ere long and slender, 'y* pjji 

ity and fie.xion contractures o 

The lungs were clear. 1 
larged because of the ^ 

was a soft blowing systolic 


The blood pressure was 

.4 1 _— 




0 mm. diastolic. Abdomical 
otbing of significance. 0 

A roentgenogram of the s 
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i[ iTlality. Fluoroscopic and roentgenographic 
nation showed a marked scoliosis of the dorsal 
.with convexity to the left in the upper dorsal 
; and to the right in the lower dorsal area, 
mgs were clear. Because of the scoliosis, the 
was in the left thorax. The stomach and duo- 
cap were normal. There was some redundanc}' 
|:duodenal loop. 

hemoglobin was 16.5 gm. or 106 per cent, 
dood cells numbered 5,200,000, white blood 
i,450, and the differential count was normal, 
".ysis gave negative results. The sedimentation 
as 11mm. per hour. 

E II: The 9-year-old daughter of the patient 
3ed as Case I was admitted to the Clinie in 
. 1944, complaining of inability to gain weight 
isy fatigability of two years’ duration. Her 







^Pression, and lack of subcufaneous feul 


K'\ U 


Fig. 4. Case II. Advanced epiphyseal development. 

father stated tlrat she had had eye trouble since birth, 
and a diagnosis had been made of rheumatic fever 
at the age of four. Since that age, her health was 

b3^ec?b“^ she was placed at 

t because of an unexplained fever of 102° 
accompanied by weakness and fatigue. She had 
managed to keep up in her school work^and was con 
sidered an excellent student. No historj^ of migrato3 
joint pain could be elicited. There were SdZ 
moderate dyspnea and weakness on slight exertion 
The patient s appetite was poor and she was riven" 
weak tea each morning to "settle her stomach 
physical examination showed the natient te 
malnounshed. with poor muscular development and 
mimmri subcutaneous fat (Fig. 3). Her height was 

gess chart), span 65 inches, and Aveight 74 pounds 
The eyes were wide-set, with a slight exooMhn^e!’ 
and the lenses were displaced. The unr^er inc” ’ 
were protuberant, the other teeth cariSis There 
was a palpable cervical lymphadenopathv Tb^ 
palate was highly arched. The chTst f i 

The hands were exceptionally long and slend3 S" 

). ohild Avas able to perform manv nf tTi ^ 

gymnastics with her hands as her fath^ Th 7™*’ 
.h.nd..-,ihe legs and ,e.t were stri^ Pe^S 
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Fig. 5. Case III. Seven-year-old girl, showing 
elongated arms and legs and poor development of sub- 
cutaneous tissue. 

was present. There was a generalized hypotonicity 
of all the muscles. The abdomen was moderately 
protuberant — one manifestation of a generalized 
hypotonicity. The lung fields were clear. There 
was a grade 2 systolic murmur in the mitral area 
with a snapping second sound. The blood pressure 
was 110 mm. systolic and 70 mm. diastolic, 

A roentgenogram of the chest showed the lungs to 
be clear. Fluoroscopy showed the heart to be shifted 
toward the left and slightly rotated, the type of ab- 
normality seen in a cavum thoracis deformity. 
Roentgenograms of the hands revealed long, spidery 
fingers (Fig. 4), with an epiphyseal age of twelve 
j'ears and between five and nine months. 

Case III: A girl, aged 7 years, was admitted to 
the Clinic in March 1944 for a general physical ex- 
amination. Like her father and sister (Cases I and 


II), she had “always had long slender handjc': 
trouble since birth.” Dentition hadbeenhlEr 
to cause her parents some concern. Hei.; 
stated that she had always been tall and ih 
had complained of shortness of breath and {.; 
when indulging in childhood games. She hi* 
none of the usual diseases of childhood. 

The patient was underdeveloped and lafc 
ished, with poor muscle tone and onlymiszi. 
cutaneous fat (Fig. 5). The eyes were ci 
with a slight congenital exophthalmos. E:. 
lentis was present. The frontal incisorswKr 
berant. Dental caries and marked dentallrr' 
ity were noted. The chest was of the:, 
breasted type. The height was 57V:inche-:f: 






.G. Casein. Advanced epiphf 

rage 4672 inches), span i"' 

pounds. The hands an 
; and slender. 




janasienuei. There was 

he lungs were dear^ Jh 


mur at^he apex. The abd^ 
tuberant, indicative of ^ 

quate support for proper p 

» 1 TAL. 


musck^'V-, 


easeinsubcutan^^j^^^^^},ow^!j 


oentgenograms^of the 


Rngers, the epiphyseal ^ 
months (Fig. R)-^ 
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i hemoglobin was 13 gm. or 93 per cent. Red 
cells numbered 4,170,000 and white blood cells 
with a normal differential coimt. ^ The Htn- 
‘st gave negative results. The sedimentation 
ms 15 mni. per hour. The electrocardiogram 
ormal except for right axis deviation. 

'lE IV: A 33-year-old man was admitted to the 

• on Dec. 19, 1943, because of marked dyspnea 
‘ wtion. He had been well until two years before 
' sion at which time he was rejected by the 
■ “because of. his feet and eyes.” Two montlis 
'te noticed a pressure sensation in the substemal 

: --oigastric regions, aggravated by exertion and 
;d by rest Shortly afterward he experienced 

• ation, tight sensations in his throat, and a grad- 



Case IV. Long tapering fingers with charac- 
teristic spidery appearance. 

of 10 pounds in weight. Six months before 
here was swelling of the ankles of a progres- 
ture. The appetite was good. There were 
. :at intolerance and marked nervousness. The 
etabolic rate on two occasions was -|- 19 and 
Lugoi’s solution was given by the family 

• in for an enlarged thjnoid gland, without 
■t effect. There was no history' of rheumatic 

. syphilis. The patient's parents were Ameri- 
, a and of nonnal height. Two brothers were 
, 1 inches and 6 feet, respectively. One sister 

• I to have long, slender feet and hands. The 
, . - aad eye trouble from birth, and as long as he 

■ , ■■ member had been tali and thin for his age, 
g. slender hands. 



Fig. 8. Case IV. Aneurysm of ascending aorta in a 
33-year-old man with arachnodactyly. 

The patient was pale, acutely ill, and dyspneic, 
appearing much older than his stated age. His face 
was long and narrow, witli prominent supra-orbital 
ridges and a large, somewhat sagging jaw. Ectopia 
lentis was present. Theweight was 175 pounds; the 
height 6 feet; the span 6 feet 6 inches. There was 
a paucity of subcutaneous fat. The muscles were 
hypotonic and underdeveloped. The hands were 
long and gracile, with a characteristic spidery 
appearance (Fig. 7) . The patient wore a size 111/4 
shoe. Hammer toes were present bilaterally. 

The right lobe of the thyroid gland was palpable; 
it measured 1.5 by 2.0 cm. and was moderately soft. 
The chest was flattened. There were rdles indicative 
of congestion in both bases. The heart was greatly 
enlarged in all diameters (Fig. S). Systolic and 
diastolic murmurs were heard both in the aortic area, 
with extension down the left sternal border, and at 
the apex. Percussion revealed dullness in the region 
of the base of the heart. A gallop rhythm was pres- 
ent. The blood pressure was 200 mm. systolic and 
50 mm diastolic. The liver was palpable four finger- 
breadths below the costal margin and was moder- 
ately tender. There was a grade 2 pitting edema of 
the ankles. A clinical diagnosis was made of aneu- 
rj'sm of the ascending aorta with cardiac hyper- 
trophy and dilatation, grade 3, and congestive 
heart failure. 

^ Fluoroscopy and roentgenography revealed limita- 
tion in the excursion of the diaphragm. There was 
an increase in the peribronchial markings at the 
left base, the right raid-luns field, and at the right 
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base. The heart was enlarged both to the right and 
left. There was marked dilatation in the region of 
the aseending aorta. The descending aorta appeared 
to be of average width. The cardiothoracic measure- 
ments were 21.3 to 31.3 cm,, and the width of the 
ascending aorta was about 8 cm. 

The hemoglobin was 12..5 gm. Erj'throcytcs 
numbered 4,950,000 and leukocytes G,550. The dif- 
ferential count was as follows: polymorphonuclear 
leukocytes G2; band forms 4; lymphocytes 34. 
The specific gravity of the urine was 1.022; there 
was a trace of albumin, grade 1. No sugar, white 
blood cells, or casts were noted, There was an occa- 
sional erythrocyte. The non-protein nitrogen was 
40 mg. per 100 c.c. The Hinton, Kahn, and Wasscr- 
mann tests gave negative results. The basal meta- 
bolic rate on two occasions was -f-52 and -{-21. 

The patient was treated for cardiac failure, but 
only partial compensation Avas achieved. It was felt 
that hyperthyroidism was unlikely but that it might 
complicate the picture, and thiouracil was therefore, 
given before the patient Avas discharged on Jan. 12, 
1944. He Avas instructed to return after one month 
of complete bed rest but Avas too ill to do so. 

A recent communication from the patient’s phy- 
sician stated that there had been no benefit from 
thiouracil and that death from congestive heart fail- 
ure had occurred approximately six months after 
discharge. Autopsy could not be obtained. 

COMMENT 

Since American physicians have been 
aware of arachnodactyly as a clinical en- 
tity for only the past two decades, and 
since apparently it is more common than 
was previously supposed, it seems worth 
while to mention a few of the diseases with 
which the more striking clinical aspects 
of this syndrome may be confused. 

The age of the patient will frequently 
confuse the picture. In the infant or rap- 
idly growing child, especially without eye 
abnormalities but with sternal depression, 
flaring ribs, squaring of the head, pot belly 
and emaciation, this syndrome may be 
mistaken for rickets. However, the ab- 
normally long and slender extremities, the 
absence of flared epiphyses demonstrable 
by roentgen examination, normal calcium 
and phosphorus studies, and perhaps ob- 
scure anomalies in the parents, should lead 
one to suspect arachnodactyly. 

The symptoms of weakness, fatigue, 
moderate dyspnea on exertion, malnutri- 
tion, and a coarse systolic murmur in early 
childhood may focus attention on the car- 


diovascular system to the exclusion oft 
appear to be lesser anomalies. Tlic4,. 
sis of rheumatic heart disease Avith si 
trition and rachitic stigmas may fe 
made, without sufficient evidence. I’ 
matic fever, however, may occur 'i 
child. The frequent occurrence of p, 
rheumatic fever in the araehnofia: 
child has been stressed by Young. It 
second case, in spite of theabsenccofi 
articular involvement and a nornijl 
interval, we were unable to expli 
symptoms and periodic bouts of fo 
cept on this basis. 

If the patient with congenital cari.. 
cular disease is first seen Avhen lietf 


maturity, the frequently associated u 
hypertrophy and dilatation, or anesiv 
enlargement with or Avithout fraid 
gestive failure, present a more scrioi 
pressing diagnostic problem, Exk 
studies may be undertaken to est 
the diagnosis of rheumatic heart du 
sypliilitic aneurysm, or congenib > 
disease without due regard to the®^ 

bone, and connective-tissue 

Since our fourth patient 
characteristic feature of f 
without other complicating etioWt^ 
tors, Ave believe it safe to state, in -t 

the absence of pathologic evidencei ' 
had a congenital aneurysm of • ‘ 
ing aorta — a manifestation o 


drome (2) . 

Note: Wc avIsIi to 
W. P, Beethain in the study ojj"" 
giA'c him credit for making the diag 
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jenerative Effects of Large Doses 

of Roentgen Rays on the Human Brain' 

T. I. WACHOWSKI, M.D., and HARVEY CHENAULT, M.D. 

Chicago, III. 


936, ONE of US witli the late Dr. 
olph Hartung (62) reported prelimi- 
observ’^ations on 15 cases of brain 
of various types, from the service of 
ric Oldberg, treated with a total dose 
)f 15,000 r of high-voltage roentgen 
Our first impressions were favor- 
since occasional results were noted 
had previously been unobtainable. 

1 twenty montJis from the beginning 
; study until the time of the first re- 

no untoward effects were seen, 
w treatment has been given to se- 
- cases since that time. Only re- 
• have we had the opportunity of ex- 
•.ig postmortem cases showing degen- 

2 changes as the result of such 
.>y, although the literature has, from 
. 0 time, contained reports of damage 
.-.imilar doses. 

h the development of the fractional 
cted technic of radiation therapy, 

' he pattern of Coutard, much larger 
of radiation were delivered to neo- 
" 5 throughout the body, including 
of the central nervous system, than 
used previously. The fractionated 
;C was particularly welcome for in- 
.lial lesions, especially in those clinics 
' ■ aggressive radiotherapists did not 
,■ idequate neurosurgical support and 
cases were treated without the bene- 
reliminary decompression. 

( ■' REVIEW OF LITERATURE 
.'.early reports of radiotherapy of in- 
•_ -iiaI growths showed the high mor- 
. rate of 16.9 per cent (61) directly 
■ ( lie to the irradiation. Less severe 
■’'■' .t were common. Becl&re (6) as- 


cribed these untoward results to what he 
called the “prereaction,” an acute hyper- 
emia and swelling of the irradiated area, 
appearing from one to several hours after 
treatment and disappearing in from 
twenty-four to forty-eight hours. Fro- 
ment, Delore, and Tassitch (32) measured 
the cerebrospinal fluid pressures both be- 
fore and after treatment in five cases. 
They found increased values following ir- 
radiation, more pronounced ivith higher 
doses and when the pressure was previously 
high. Such developments could easily be 
fatal to a patient already in critical condi- 
tion. The use of the fractional protracted 
technic, with a small initial dose which is 
increased by small daily increments, has re- 
duced the danger of roentgen therapy even 
in cases without decompression. Thus, 
Cutler, Sosman, and Vaughan (14) recom- 
mended a diagnostic therapeutic test in 
cases of suspected medulloblastoma prior 
to operative exploration and felt that, with 
fractionation and dehydration, serious re- 
actions could be avoided. 

The tendency to dehver larger doses to 
intracranial tumors was stimulated by the 
observations of Bailey, Sosman, and Van 
Dessel (5) and Sachs, Rubinstein, and 
Arneson (55). These writers felt that 
larger doses were desirable, especially in 
the glioblastoma multiforme group, and 
that patients receiving such doses as a rule 
survived longer. Frazier and Alpers (29), 
in a paper on the gliomas given before the 
Association for Research in Nervous and 
Mental Disease in 1935, concluded, among 
other things, that a large proportion of 
patients had received inadequate amounts 
of radiation and that, with methods 
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hitherto used, adequate doses could not be 
given because of the dangers of injury to 
the soft and bony structures of the head. 

The universal failure of radiation ther- 
apy in those cases which seemed histologi- 
cally to afford the best chance for success, 
based on the prophetic writing of Ewing 
(24), i.e., cases of medulloblastoma and 
ghoblastoma multiforme, and the paucity 
of clinical reports on radiation damage un- 
doubtedly caused radiologists everywhere 
to attempt more radical therapy. When 
Dyke and Davidoff made inquiries about 
therapeutic radiation procedures for their 
book, published in 1942 (20), they found 
that Pendergrass was delivering up to 
6,500 r (tumor dose) within six weeks in 
cases of astrocytoma and glioblastoma 
multiforme, repeating the dose if there were 
signs of recurrence; Sosman calculated a 
dose of 4,500 r to the center of a mid-line 
glioma: Brunschwig and Hamann gave 

5.000 r (tumor dose) to medulloblastomas. 

In cases of glioblastoma multiforme. 

Dyke and Davidoff gave from 1,000 to 
1,400 r (air) to each of four portals, deliver- 
ing the dose in about two weeks. They 
repeated the series four or five times, with 
interv'als of four to six weeks. O’Connell 
and Brunschwig (49), reporting on Bailey’s 
cases, hst one patient who received 12,645 
r (air) in six months; another receiving 
15,248 r in fifteen months; and a third who 
was given 14,229 r in seven and a half 
months. Carty and Ray (11) delivered 

6.000 r (air) at 60 kv.p. with low filtration 
into the open wound in one session, follow- 
ing radical surgical removal of a tumor. 
Sherwood Moore, discussing their paper, 
told of giving an identical dose, also through 
an open wound, but with 200 kv. and 1.0 
mm. copper filter. 

Riisken (54) gave 2,700 r (air) through 
each of five portals (13,500 r total), using 
high voltage and 0.5 mm. copper filtration, 
to a tumor diagnosed by encephalography 
only. He repeated the same dose appar- 
ently, two and a half years later, when 
there were signs of recurrence. Jenkinson 
(39), treating Oldberg's cases, administered 
15,558 r (air) over a period of three years 




to one patient, and to another 
eight series in twenty-six montli;. ? 
(31) tells of delivering three sr 
9,660 r (air) each (28,980 total) toi: 
infiltrating precentral glioblastom’ : 
fonne in a twenty-three-year-oH 
cites three other cases in which tbi 
was 16,550, 22,800, and 2-5,000 r,.' 
tively. Kaplan (40) has acfe;l 
highest recorded dose, delivering fee,' 
of 9,000 r (air) each and one series 4. 
r (air) in less than twenty-two mcci 
a total of 42,000 r (air). Hecate.: 
depth dose at 25,000 r. 

Some of the patients who reedve: 
large doses died and showed degue. 
changes at autopsy (49), while •' 
showed clinical evidence of a degerr 
process (39). Still others, however, 
ated the treatment well and ^vere t 
clinically as long as three years h - 
40). Among the latter w'ere (hep- 
who had received the largest doses. 

That functional and morp.-'> 
changes occurred following hra 
the central nervous system of 
tal animals was recognized soon t-- 
beginning of radiation ■. 

tive reviews of the literature on 
have been made by Lyman, W- 
vSeholz (43) and by Dyke and 


( 20 ). 

There were discrepant rep 
early Hterature as to j 

gree of the effect of both 
gen rays. Danysz (15), 
and Horsley and Finzi (-%j, 
obserx’-ed severe vascular c 
latter authors thought ,, 

unaffected except xvhere r ' 
by hemorrhage. In 
workers xvith radium no ^ 
changes, the degree depen » 
Brunner (10), using pr- 

eluded that the effect o 
ticularly evident in the sup 
cells of the cerebellum, 's'’ ^-4 

vous tissues were essen 
He found no change m 
walls, but the blood ''[f ^4- 

and, secondary to this 
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red hemorrhages and edema of the 

man, Kupalov and Scholz (43) found 
■ ge to both systems, as did others, 
considered the damage to the nerve 
econdary to the changes in the blood 
y. Nemenow (47) thought that those 
ailed to find changes in the nerve tis- 
' ad examined it too soon following 
ation. Some of the early work is diffi- 

0 correlate with present standards of 
2 measurement, but it was apparent 

■ he changes were directly proportion- 

the dose delivered (2, 3, 16, 41) and 
he vascular and particularly the ner- 
: issues of the young were much more 
ive than those of the adult (10, 13, 

, 45, 48, 57).- 

■ turbances of function were noted with 
smaller doses than those necessary to 
.ce morphologic changes. Nemenow 
vas the first to study the action of 
jen rays on conditioned reflexes in 
, He found that 2.H.E.D. (1,100 r) 

1 weakening of the conditioned re- 
. without any morphological change. 

( m, Kupalov and Scholz (43) found 
• IS to 20 erythema doses delivered 
anally through five portals directed 
posterior fossa of a dog’s skull pro- 
' . more serious disturbances of these 
s. The reaction could be separated 
3ur periods. The first period lasted 
: > ) three weeks following irradiation 
'i 'le picture varied in different dogs. 

me to two days taken to recover from 
; •< auma of the irradiation, their be- 
became quite normal, but the con- 
^.;d reflexes exhibited individual 
.j - nces, both increased and decreased 
,- !:y being noted. The conclusion was 
'ome increase or decrease of excita- 
; yjf cortical function had occurred and 
■',’,;:iese variations fell in fine with the 

■ T;it physiologic constitution of the 

.‘ ■ ^'Second stage began in the second or 
'.‘■'■.^/'Veek and continued into the fifth 
longer. The general behavior 
- ^(.PPPear normal, but a lowering of the 
(Pipontaneous activity was sometimes 


noted. The conditioned reflexes always 
dropped to a greater or less degree, and the 
unconditioned reflexes might also decrease, 
but seldom in proportion to the marked 
decrease in the conditioned reflexes. Ac- 
cordingly, the authors thought that the 
second stage could be said, with reserva- 
tion, to be one of more or less reduced cor- 
tical excitability. 

The third stage began with a return of 
all reflexes to normal ; the general behavior 
was also normal. Since only one dog in the 
series reached that period, its duration 
could not be stated with certainty, but 
work with other unreported dogs also gave 
the impression that a time came when the 
natural level of cortical excitability was in 
no way disturbed and the animal appeared 
perfectly well. 

The fourth stage came five or six months 
or more after irradiation. Definite signs of 
cerebral damage then developed. The 
last dog in the series was killed at the end 
of six months. The authors concluded that 
there was physiologic evidence indicating 
that, even when radiation was directed at 
a single part of the central nervous system, 
its action was diffuse ; that it involved the 
subcortex as well as the cortex, and that 
there were coincident features pointing to- 
ward a vegetative nervous influence. They 
felt, however, that the action was not pri- 
mary on the nerve cells but on the vascular 
system. 

Nemenow (47) practically repeated the 
experiments of Lyman, Kupalov, and 
Scholz and reached similar conclusions. 
Davidoff, Dyke, Elsberg, and Tarlov (16), 
in experiments on monkeys, also observed 
profound physiologic and morphologic 
changes following irradiation of the brain 
and cord. These latter workers found that 
the effect of massive roentgen doses was 
especially marked in the glia and nerve 
tissues and, surprisingly, that changes in 
the blood vessels were slight in degree. 

Ellinger (22, 23) made a noteworthy con- 
tribution to the problem of the origin of 
the nerve tissue damage. He demonstrated 
an optimum lethal effect for total body ir- 
radiation of the goldfish. This level was 
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found at 1,500 r with roentgen rays ranging 
from h.v.l. 0.233 to 0.9 mm. copper. In- 
creasing the dose up to 10,000 r (air) did 
not influence the mortality cur\'’e . Exami- 
nation of the brains, however, revealed an 
increase in the histopathologic changes 
with the larger doses, especially in the me- 
dulla oblongata. Since the fish treated 
with 10,000 r died on the thirteenth day 
after irradiation and those receiving the 
smaller dose were killed on the fifteenth 
day, the survival time was approximately 
equal. This EUinger regarded as of im- 
portance since changes in the central ner- 
vous system folloufing irradiation require 
a considerable time to develop, as has been 
noted by many workers. It appeared im- 
portant, also, that the changes in the blood 
vessels did not differ greatly 'when either dose 
'was used. EUinger considered the assump- 
tion justified, therefore, that the differences 
in the effects of increasing doses of roent- 
gen rays on the brain were due to direct 
action of the radiation on the nerve ceUs. 
The marked radioresistance of these cells 
was believed to account for the longer pe- 
riod before injury became detectable. In 
consequence, the damage done to the more 
\'nlnerable tissues, e.g., blood vessels, 
dominated the histological picture. “But 
this does not necessarily imply that the in- 
jury to the nerve cells is secondary to such 
changes.” 

The experimental evidence summarized 
above has a clinical counterpart. Flas- 
kamp (27) found that, up to 1930, no brain 
injury had been reported with doses not 
exceeding 500 to 600 r. Goldstein (34) in 
1930 reported on the high incidence of 
anomahes in children irradiated in utero, 
the treatment being directed to pelvic 
disease of the mothers. Druckmann (19), 
in 1929, reported periods of somnolence 
lasting four to fourteen days in 30 out of 
1,100 children treated by epUation for ring- 
worm of the scalp. The children were five 
to twelve years old and somnolence ap- 
peared six to eight weeks after irradiation. 
EUinger (21) agreed with Druckmann that 
the symptoms were a sign of cerebral ir- 
ritation. 


Se; 


Markiewicz (44) in 1935 described^ 
scalp, bone, and nerve tissue injur; 
male of thirty-four years who had re..' 
an estimated 80 to 90 H.E.D. insi-. 
of three years and a half (approxb 
44,000 r, since H.E.D. indicates r 
skin dose or approximately 5.50 r), f- 
Sosman, and Vaughan (14) inUCl'iv 
Beclere (7), who stated in 192Sthr 
dangers from irradiation of the bia::i 
either immediate from edema ord# 
latent from radiation gliosis. Cut!-: 
his associates stated, however, th‘. 
delayed or latent danger of gliosic 
parently quite unimportant. In.v: 
our heavily treated cases, Baiiej. 
slight superficial gliosis in the spiri 
Normal nervmus tissue is notoriou.-. 


istant to radiotherapy, boftinniaa' 
he experimental animal. Later - 
ame article, they say; ‘ Intheexp-- 
al animals it required exxessive dj 
adiation to damage normal cea^^ 
•ous system tissue and then the t 
me of smaU hemorrhages and 
if necrosis, presumably due toan^f-, 
he blood vessels rather than a dirrf ; 
m the nert'-ous tissue. As much 
.t the rate of 300 r a day ® = , 
if six portals, has been 
idthout any demonstrable 

“St, O’Connell and 

[uoted the observations o 
Mfelder( 26 )ona»an«h^ 
oentgen therapy for a 
emporal region. Seven > . 

ixperienced attacks of res 
ng of heat, inabffit}’ ^ ^ 
less and twitching ot 
oot. Exploration showed th 
md full. There was 
astasis. Biopsy 
imyloid change which 
ler thought to he the { 

-’Connell and _ tfiei 


ted Markiewicz’s case, 
Lorey and Schaltenbra ^ 

altenbrand first 

/ed two cases, ro 
-year-oW girl who was »» 
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i of the scalp. She had a complete 
;ion in three weeks. Three months 
, the hair grew in on the left side but 
h the right. One year after treatment, 
otic attacks and left-sided weakness 
: observed. A year later there oc- 
- i an acute episode, with fever, con- 
ons, and a left hemiparesis. At the 
>f thirteen (seven years after treat- 
- ) the left side of the body was under- 
...oped and, although major epileptic 
. ,cs were less frequent, numerous minor 
.<s continued. Roentgen examination 
; skull revealed changes which agreed 
n location with the atrophic and tel- 
ctatic changes in the right side of the 
A well marked atrophy of the skull 
' een and there was a superficial cal- 
:ion within the cranial cavity. An 
halogram showed the right lateral 
• icle to be wider than the left, sug- 
■-g atrophy of the right hemisphere, 
and Schaltenbrand believed that 
".bentgen rays had injured the scalp, 
:im, and meninges. They thought 
L dural hematoma had developed in 
-- xea, injuring the cortex and giving 
■ underdevelopment, epilepsy, and a 
. . c hemiparesis of the opposite side, 
y, inflammatory products in the 
ges had calcified. These presump- 
were later verified by trephination, 
lymeningitis hemorrhagica being dis- 

altenbrand’s case was that of a 
y-one-year-old woman who had re- 
roentgen treatment for a micro- 
,1 infection of the scalp when nine 
of age. During the period of treat- 
there was pyrexia on two occasions, 
ome signs of bronchitis. At fifteen 
pf age, after the child had been ner- 
nd emotional for some time, she was 
it to the clinic because of delirium 
;,ver. She had aphasia, deviation of 
ad and eyes to the left, and a left 
hemiparesis. There were clonic 
•ings of the right arm and face. Her 
: : state improved gradually, the apha- 
M hemiplegia disappeared, and the 
■ 3 of twitching of the right face and 


arm became less frequent. An encephalo- 
gram showed a symmetrical dilatation of 
the ventricles. At the age of twenty-one, 
the patient returned, complaining of in- 
crease in frequency of the epileptic attacks. 
Most of the hair of the scalp was absent ; 
its skin was thin and atrophic. Roent- 
gen films showed patchy defects in the 
cranium, and in one place there was some 
flaky intracranial calcification. Schalten- 
brand thought that the roentgen rays had 
injured the cranium and brain at the age 
of nine and that, after a latent period of 
three years, an encephalitis-like illness re- 
sulted, which gave rise to the right hemi- 
paresis and epileptic seizures. 

O’Connell and Brunschwig also pre- 
sented several of their own cases. The 
first two patients had not received radia- 
tion therapy and served as controls. The 
third patient was . a man of 45 with signs 
and symptoms of a right frontal lobe tu- 
mor. Craniotomy by Dr. Percival Bailey 
revealed an extensive glioma. A biopsy 
was taken and a decompression was done. 
The microscopic picture was that of a cellu- 
lar glioma, classified as a protoplasmic 
astrocytoma but with evidences of malig- 
nancy. From April 24 to Sept. 12, 1933, 
the patient received 12,645 r (air) through 
multiple portals, at 200 kv., with 1.0 mm. 
copper and 1.0 mm. aluminum filter. 
Transitory erythema and permanent epila- 
tion occurred. The patient returned to 
work. The decompression remained soft 
until March 1936. The patient then “lost 
interest in things,” a left hemiparesis ap- 
peared, and the decompression became 
tense. He received 630 r of roentgen ther- 
apy but gradually passed into coma and 
died on April 27, 1936. Autopsy was per- 
formed eleven and a half hours later, but 
the brain had been fixed previously by 
arterial injection. The right frontal re- 
gion was 25 per cent larger than the left 
and contained a large tumor. Histologic- 
ally, this was more cellular and of a some- 
what more malignant type than at biopsy 
three years, before. The authors summar- 
ize the findings as follows: Definite and 
generalized degenerative changes were 
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present with a marked increase in lipo- 
chrome substance within the cells. The 
nerve cells were affected most and the 
neuroglia to a lesser extent. The blood 
vessels were for the most part unaffected. 
There was no evidence of any mesodermal 
reaction, though fat-laden macrophages 
were to be found around most of the small 
vessels. 

The fourth patient in the series, aged 32 
years, had signs and symptoms of a left 
temporal lobe tumor. Craniotomy by 
Dr. Bailey revealed a deep mass; a biopsy 
and a decompression were done. The 
microscopic appearance was that of a pro- 
toplasmic astrocytoma with some cellular 
polymorphism and multinucleated cells. 
There was also thought to be oligodendrog- 
lia in the growth. Between April 7 and 
18, 1933, the patient received 8,178 r (air) 
through multiple portals; between May 
29 and July 5, 1934, he received 7,250 r 
(air). A severe dermatitis of the scalp 
followed the second treatment. The at- 
tacks continued, although at longer inter- 
vals and, apart from this, the patient was 
at first considerably improved. Later, he 
lost his appetite and displayed weakness, 
listlessness, and loss of energy. The de- 
compression stayed soft and flat. Vom- 
iting occurred and there was numbness of 
the left hand and leg. Eventually drowsi- 
ness ensued and death occurred Jan. 25, 
1935. At no time was there bulging or 
tenseness of the decompression. An au- 
topsy was done ’ess than three hours after 
death. In the left hemisphere was a large 
mass of abnormal tissue extending from the 
anterior portion of the left temporal lobe 
to within 2 cm. of the occipital pole. One 
cyst, 2 cm. in diameter, was present in the 
center of the mass and there were numerous 
surrounding cysts. There was consider- 
able edema of the left hemisphere. Histo- 
logic examination revealed an extensive de- 
generative process with some areas of 
marked astrocytic proliferation, undoubt- 
edly tumor. There was no evidence of 
malignant transformation. The author’s 
summary of findings is as follows : “In this 
brain, which had received larger doses of 


&p;*; 


radiation than the previous one, r 
more pronounced degenerative d- 
were present. The process affectd' 
only the nerve cells, but alsofeg 
cytes, microglia, and possibly the olb' 
droglia. The blood vessels were k' 
to a slight extent only. The ckn 
dendrosis and myelin destructions: 
temporal lobe might be accounted!':: 
the presence of the tumor but cat 
not the widespread degenerative ('• 
affecting all parts of the cortex.” 

The fifth case was one of med#: 
toma cerebelh. The patient, a mk 
4 years old, entered the hospital fe 
tober 1932 with a history of unsteafe 
gait of six months’ duration. Ad 
diagnosis of a tumor of the vend 
made. At operation, a typical Bf.. 
blastema was found. A biopsy s- 
was taken and a decompression 
The child received 13,789 r betw^' 
11, 1932, and April 17, 1934,2005! 
per sitting being given either ratlis- 
tinuously or in series Mth var\’iiisr=- 
riods. Irradiation caused the s)% 
to disappear and later had the 
on the lumbar pain which de' : 
April 1933 and again in March 
sequently, irradiation prove u® 
and the child died in Febrt^ 
Postmortem it was found tha 
had spread widely through e 
noid space. “Widespread 
previously described were pres 
affected the nerve cells, neuiOo 
lia and even the blood 


cells showed more defimte 


degenerative changes 
other case, no doubt due o 
patient.” . 

The sixth case of 0 0 

schwig was also " r 
dulloblastoma, m a cmlQ_ ,22'h 

years. The patient recexvf 
from Sept. 26, 1933, 
died less than one montn 
treatment. “The changes. 
thors, “resembled 
Case 3, the nerve cells e 

fected. These were swol 
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, their nuclei being displaced and 
ily stained.” 

:their discussion, O’Connell and Brun- 
ig definitely eliminated the possibility 
any of the changes which they at- 
ted to the effects of radiation were the 
fc of either postmortem changes or 
Presence of the tumor. They referred 
e work of Stern (60), Casper (12), and 
di (9). They also called special at- 
. on to their two cases of medulloblas- 
:. The patient who had lived almost a 
' following irradiation showed much 

■ er changes than the one who died 

■ n one month of the treatment. They 
ved with Schaltenbrand that the time 
■a has elapsed after irradiation may be 
, nportant factor in the production of 
..aeration. Individual variations of 

tivity to radiation, as with other 
was also considered to play a role, 
■mmarizing the changes in the various 
of tissue examined, O’Connell and 
schwig observed that in only one brain 
There well marked alterations in the 
liar system in both the cortex and 
.11a; in the remaining cases, no vascu- 
action other than slight thickening of 
iedia was seen. They concluded that 
imed certain that in none was the 
lar change primary or the factor re- 
ible for the alterations in the nervous 
; itself. 

■ 1939, Sosman (58) stated that the 
•;rs following irradiation in treatment 
:;uitary adenomas were real but rare, 
ad not observed a case of edema of 
rain, which is so often mentioned as a 
iility. He beheved the nerve tissues 
alts would stand dosage up to 6,000 r 
one area; dosage should be below 
2 vel to avoid injury to the vessels and 
.quent fibrosis, gliosis, or necrosis. 
.194:0, Pendergrass, Hodes, and Groff 
^reported 3 cases of carcinoma of the 
,.in which large doses of radiation were 
;. ed by radiation damage. All three 
^its showed clinical, operative, and 
bgic evidence of bone infection. A 
tie strangulation of the blood vas- 
Aystem within the bone by radiation. 


as mentioned by Ewing (25), was con- 
sidered to be an etiologic factor. It was 
likewise pointed out that destruction of 
the normal protection mechanism of the 
body may occur with large doses of radia- 
tion. In one patient bone necrosis de- 
veloped. All had symptoms of increased 
intracranial pressure and signs referable 
to the area of treatment. In all cases the 
first craniotomy showed a focal subdural 
abscess. One patient died of a purulent 
encephalomeningitis and one of a strepto- 
coccic meningitis, obliterative endarteritis, 
and brain softening. This latter patient 
had a large abscess below the site of treat- 
ment and a mahgnant metastasis from the 
scalp to the contralateral temporal lobe. 
The authors were assured by Dr. B. J. 
Alpers, pathologist, that the findings were 
primarily due to infection, with little 
evidence to suggest brain degeneration of 
the type seen following irradiation. 

Dyke, in a discussion of the paper by 
Pendergrass and his associates, stated that 
he had had several cases in which an epi- 
dural abscess developed during roentgen 
treatment for a gUoma, weeks to months 
after operation. In addition, Dyke had 
treated 31 patients in the operating room 
with large doses of roentgen rays delivered 
at one session. He gave from 2,000 to 

3.000 r at 200 kv. Five patients had died 
from infections, which number, he says, ‘‘is 
altogether too great for a hospital in which 
good aseptic technic is used and a large 
amount of brain surgery is done.” Also, 
infections occurred in 3 of 10 monkeys ir- 
radiated with large doses of roentgen rays, 
and death from meningitis or cerebral 
abscess followed. Some of the monkeys 
that were irradiated showed no immediate 
effects but later exhibited degeneration of 
the brain. 

In 1940, Sosman, discussing a paper by 
Kaplan (40) on irradiation of brain tumors, 
stated that experiments had been made 
that convinced him that if more than 6,000 
r were given in the brain itself in any one 
series of consecutive treatments, there was 
an approach to brain damage; with over 

6.000 r, brain damage resulted, and with 
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10,000 to 12,000 r in one series the patient 
might be killed. In children, he felt that 
the safe Umit was 3,000 to 4,500 r in one 
series. 

Jenkinson and Oldberg (30), in 1042, 
reported a case of glioblastoma multiforme 
in which treatment was begun in Septem- 
ber 1036 and totalled 15,558 r (air) over a 
period of three years, most of it during the 
first year. Five portals were used. There 
was rapid improvement following the first 
series and this continued until July 1030. 
Then, although the patient felt well, he 
had difficulty in talking and in controlling 
head movements, and he lacked judgment. 
A neurological examination by Dr. Roland 
Mackay revealed no evidence of the origi- 
nal symptoms of tumor. Dr. Mackay at- 
tributed the neurological findings to brain 
atrophy, which he believed to be due to 
radiation. The application of roentgen 
rays in this case was intensive and quite 
general, according to the authors. 

authors’ cases 

Our own report concerns 6 patients. In 
4 of these the tumors were histologically 
verified prior to irradiation. The other 
two undoubtedly had tumors but they were 
deep-seated, and specimens could not be 
obtained at operation. All received post- 
operative roentgen therapy. From three to 
five portals were used, from 5 to 10 cm. 
square. The initial dose was usually 150 
r, increased to 300 r within three or four 
treatments. (In Case I doses in excess of 
250 roentgens were not tolerated.) One 
portal was treated each day. Five or six 
treatments were given each week, if pos- 
sible, until the series was completed. The 
shortest series ran 32 days, totalling 9,000 
r in air and 6,150 r tumor dose; while the 
longest series took 106 days for 14,840 r 
(air) to the skull (8,809 r tumor dose) and 
an additional 2,700 r to a posterior nasal 
lesion. 

Three separate machines were used. 
The voltages were 190, 200, and 220 kv.p., 
with filters of 0.75, 0.5, and 1.0 mm. of 
copper, respectively. The half-value lay- 
ers were 1.0, 0.75, and 1.56 mm. of copper. 




The dosage rates were 20, 49, and.'iii, 
minute (air). The highest dose to : 
one portal was 3,200 r (air) deliver; 
thirty -two days. Usually transient 1: 
red erythema occurred, and was Id 
by epilation and dry desquar;: 
Moist desquamation was not obr 
The epilation was permanent. 

Following irradiation, there was c 
a period of good health (except in fe 
Within a period of a few months to: 
two years there developed evidenceols 
damage to the brain. Three of 4 
tients came to autopsy. 


Case I ; A white male, aged 44, was it:. 
the Illinois Neuropsydiiatric Institute ret 
1942, with difiiculty in speech and right-sfes 
ness present since the ' preceding NoYEi:t 
had noticed clumsiness of his right hank 
1941, and by November there wasadefei' 
sided paresis, with subjective right astW- 
personality deterioration in the nature of c 
ness” and faulty judgment, and someduj- 
choosing his words. These sympto®’ h ■ 
mission to another hospital, where a W- 
craniotomy was done on Jan. 13, 1142,®'-; 
seated glioblastoma multiforme of th_F; 
was verified histologically. There ® ‘; 
at extirpation, and the bone-flap 
loosely to aflord decompression. The [w i 
course was uncomplicated save for a ■' 
convulsive seizure on the twelfth .j.. 
No further seizures occurred and tK 1 ' 
transferred to the Institute for deep ^ 
three days later. 


On admission the patient 


interested, with a fatuous smile - 
no apparent distress. He had 
diopters, a complete right hofflon) ^ 


sia, a complete right 
don hyperreflexia, patellar f . . jjcl 
right Babinski sign 
aphasia that he could speak ) ■ gjjj 
and he was usually incontinen o - 

From Feb. 11 to h'lay 27, 1942, o- 
treatments were given throug 
parietal, vertex, and frontal po 
Treatments were scheduled .jofp: ' 
dition of the patient caused m e jsj 

days without treatment. T e 
13,000 r, while the calcul^ed a - 
the tumor was 7,758 r. 

Earlyin 


clinical improvement 


Ion therapy the patient was 


sotae"' 




responsive, and at times his dec 
rather tense. Later he re u ^ 
state and then slowly decline 
sponse was a weak smile at ’ 
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..e became slowly and progressively more 
-.ted and unresponsive until his death on Oct. 

. 3, nine months after operation and four and 
montlis after completion of roentgen irradia- 
\t no time following the completion of radia- 
r erapy was there evidence of pressure in the 
' -ve womid. The resemblance to a patient 
, ig from general paresis in its late stages was 
itly noted. 

mortem examination was made five hours 
death. Gross examination of the brain, 

• vas fixed in a 4 per cent solution of formalde- 
, diovved herniation of the left gi'rus cinguli 
area of surface extension of tumor some 5 X 
r diameter in the left parieto-occipital region. 
’ mor proved microscopically to be a typical 
• toma multiforme. Examination also disclosed 


The pathological alterations were as pronounced 
in the cerebellum as in the cerebrum. 

Coniinent: This was the first brain to 
be examined thoroughly. In view of the 
extent of the lesions, we determined to 
make a more careful examination in sub- 
sequent cases, after optimum fixation. 

Case II; A 30-year-old white woman was first 
admitted to the Illinois Neuropsychiatric Institute 
on Dec. 16, 1941, because of increasing irrationality 
and stupor over the preceding four days. The his- 
toiy indicated that the patient had suffered general- 
ized convulsive seizures since a fall on the ice at the 
age of 7 and some time later had begun to have right- 
sided focal motor seizures as well as right-sided 


lent pneumonia of the upper lobe of the left sensory' seizures, in the nature of formication. Per- 

'ippurative bronchitis, generalized atheroma- sistence of the seizures, despite phenobarbital medi- 

generation of the aorta, coronarj' arteries and cation for four years, led to her admission to another 
alves, and cloudy swelling of the liver. hospital, where the findings of mental retardation, 

esentative sections of the cerebral and cere- slowness of alternating movement on the right, right 
•.ortex on both sides were stained, in this lower facial weakness, spastic weakness and agraph- 
e, with thionin by Ntssl’s method, Bielschow- esthesia of the right lower extremity were re- 
ethod for neurofibrils. Oil Red-0 for fat, and corded. On May 5, 193S, a left central osteoplastic 
metliod for myelin sheaths. Practically exploration was made and a large subcortical C 3 'st 
, ell in the cortex was filled with fat — a veri- containing some two ounces of black sjTUpy fluid like 
saster. The nen'e cells, glia cells, endothelial “dirty motor oil” was evacuated. The cyst wall 
ad even the ependyma all contained fat. contained dark grayish, friable tumor tissue but, 
the depths of the white matter the fat was because of the central location, extensive dissection 


It, especially in the endothelial and adventi- 
;. The lipochrome substance in the ganglion 
s easily visible, in the sections stained with 
. throughout the cortex and in large amounts, 
the Betz cells still contained Nissl sub- 
,nd as a whole appeared normal, there was 
,y marked chromatolysis in large numbers of 
er ganglion cells throughout the cortex. 
5sl substance was replaced by vacuoles, 
vas little, if any, chronic cell change in 
ire of shrinkage or sclerosis, but nearlj' all 
was evidenced by dissolution of tigroid 
•e, replacement by the lipochrome pigment, 

'■ ig and eccentricity of the nuclei. 

;he fat stain, the capillaries were clearly out- 

- the fat contained in their walls. There 

- lent, throughout the cortex and white mat- 

- perivascular infiltrations about the small 

- ,'omposed chiefly of lymphocytes and mac- 
,, containing greenish blood pigment. The 
. ' od vessels appeared relatively normal. 

. •- ptomeninges showed moderate thickening 
. ; infiltrations with lymphocytes and espe- 

- my pigment-filled macrophages. Beneath 
,, nater were occasional small focal collec- 

- A'mphocytes. 

ains showed no massive lesions of the white 
, mt broken up myelin sheaths were easilj' 
yit in the cortex, running their interrupted 
• ,,Toss the section. Others were extremely 
■ ,vvith many knobb}' excrescences. 


was not attempted. Microscopic examination 
showed an astrocjloma undergoing malignant 
change. The postoperative course was uncompli- 
cated and from hlay 10 to May 25, 1938, a total of 
1,995 r of radiation (air) was given by a technic 
comparable to our own. The tendencj' to convul- 
sions persisted despite intensive medication, and 
they continued to occur at about monthly intenmls. 
The patient was othenvise well during this period 
of three years and seven montlis until four days 
prior to admission, when she became increasingly 
irrational, actively halludnator}', and mute. Her 
family physician suspected recurrence of increased 
intracranial pressure and referred the patient to the 
hospital. 

Examination showed the well healed operative 
scar and its associated decompression to be quite 
flat and under no tension. The patient was at times 
entirely mute and negativistic, at others silly and 
verbose, and had frequent hallucinations. She was 
verj' dehydrated, but despite this, the remainder of 
the neurological examination was negative. She was 
felt to be in an acute psychotic episode and made 
an excellent recoveiy after treatment of the dehy- 
dration. ^ Because of the malignant appearance of 
the previousty incompletely removed tumor tissue, 
deep x-ray therapy was instituted. The patient 
completed the course as an out-patient, being quite 
well and having good insight into her recent ps)'- 
chotic episode. She was given, from Dec. 22, 1941, 
to March 16, 1942, 47 roentgen-ray treatments for 
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a total of 15,120 r (air) equally divided between five 
portals (left anterior frontal, posterior occiput, left 
and right lateral temporal, and vertex). Portals 
10 cm.' square were used. The dose in the center 
of the tumor site was calculated at 8,661 r. 

The patient continued to be quite well, reccing 
1 grain of phenobarbital each night, and had onlj' 
a rare light seizure but grew weak and tired and 
apathetic until suddenly, in November 1942, she 
became paralyzed over the entire right side and 
severety aphasic. She grew progressively more 
stuporous and, with the onset of incontinence, was 
readmitted to the hospital on Jan. 11, 1943. 

Examination on this last admission showed com- 
plete epilation, depression of tlie operative decom- 
pression, complete right hemiplegia, right-sided 
In'perreflexia and pathological reflexes, and severe 
aphasia. The patient was conscious but responded 
poorly. It soon became necessary' to feed her bj' 
tube and, though there was never airy eHdence of 
pressure on the decompression, she became slowl}' 
weaker and died ilarch 19, 1943, after trvo months 
of this all too familiar vegetative existence, one 
year after completion of x-ray therapy. 

The brain was removed immediately after death 
and showed, besides a slight herniation of the left 
micus, a ragged cavity some 4.0 X 3.5 cm. in diame- 
ter, containing viscid xanthocliromic fluid in the 
left cerebral region. Blocks were immediately cut 
from numerous areas of the cortex of both cerebral 
hemispheres, from tire cerebellum, basal ganglia, 
and brain stem. From each area portions were fixed 
in Zenker's fluid, Bouin’s fluid, 4 per cent aqueous 
solution of formaldehyde, 95 per cent alcohol, 
Mueller’s fluid, W'eigert’s gliabeize, Cajal’s formalin- 
bromide, and Regaud’s fluid. 

Examination of the rest of the bod}' revealed 
antemortem thrombi in the iliac veins, but nothing 
else of importance. In "the brain was a multicystic 
lesion in -the left cerebral hemisphere, extending in 
the centrum ovale from anterior to the head of the 
caudate nucleus posteriorly to the level of the sple- 
nium of the corpus callosum. 

^Microscopic examination showed in the cerebral 
cortex a umversal and severe loss of Nissl substance 
with darkemng and eccentricity of the nuclei. 
2klany cells were totally devoid of cjtoplasmic color 
and many were vacuolated. The Purkinje cells of 
the cerebellar cortex were observed to have suffered 
less, and the Betz cells were scarcely affected. The 
leptomemnges over the cerebral cortex generally 
were moderately tliickened and infiltrated with the 
cells of a chronic inflammatory exudate, amoimting 
in certain small localized areas to a chronic men- 
ingitis, 'through the appearance of perivascular in- 
filtration of hmphocytes and histiocytes. Fat was 
demonstrable in droplets in every" ty'pe of cell from 
ganglion cell, astroglia, microglia, to adventitial cells, 
endothelial cells, and ependyma in all the portions 
examined. The extent of the process was general- 
ized, excessive fat being demonstrable even in the 


Purkinje cells of the cerebellum and fee? 
glia cells of the upper cervical cord. 

There was also obseiv^ed a diffuse and gm 
increase in the fibrillary" glia, amounting b,- 
areas to a veritable gliosis. Many cytopki 
were seen, and clasmatodendrosis was ey 
evident in the Bergmaim cells of the orck’ 
tex, where the fragmentation -was extioKl, i 
Though fragmentation of the astroglia dfi 
bral cortex was evident, particularly the fc 
mic ones, it was not nearly so striking as!' " 
in the Bergmaim cells. The impregnat-n 
not very successful for demonstration rid 
droglia and microglia, but ameboid glia c 
inatodendrosis were well shown tiereh. 
examples of varicose, fragmented, and. srd; 
lin sheaths were evident in all areas of fc- 


and somewhat more so in the subcoria 
chowsky’’s rnetlrod showed considerable " 
and fragmentation of the nenre fibers dr- 
cortex. 

The patlrologic alterations described ab.- 
more intense in the cortex of the left Issi-. 
the central region but were present the.*:- 
cerebrum and the cerebellum. 

The region of the multicystic lerion^* 
contain remnants of tumor consisting c 
glia cells with pvknotic nuclei and 
plasm. There were e.xtenrive degen^-- 
much overgrowth of connective tLssue a 
blood vessels. No mitosis was found. W 'J 
were multiuucleated. Except at the ea- 
blood vessels appeared fairly normal. 

Comment: Such psychotic 
irradiation of brain tumors 
scribed in several cases by 
Inflammatory-like changes o _ 
radiation have been noted bj . 
ciall)’- Lyman, Kupalov, an _ 

Case IIT. -4- male, 52 
mitted to the Illinois Neuropsy^a .,y 
Oct. 23, 1941, complaimng «f 
ache for eleven months. 1 
an adequate history" uiideff '1 

tire headaches, he seemed to to ^ 
of alternate euphona and 
or four montlis prior to Ins a ji.: 

pounds in weight, 


junub ill 

nd ear, and had daily ^ 

ame period he had numer - 
nd at times became 
een for the nasal bleeding , 
ime only an 

eptum were visible. - jjiK" , 

bowed marked tend^ess 
rominent veins m the to ^ jif.- ' 
lit because of the blood-clo.-.- ^ 
iteral papilledema. leW-' 

Ventriculography, Uc • - ’ 
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•g lesion in the left frontal lobe and was fol- 
immediately by a left frontal craniotomy. 

:h a cortical incision, a large mass was en- 
■ed on the medial and inferior aspect of the 
id much of it was removed by suction, so that 
■f of the orbit was widely exposed. No de- 
ssion was left and the dura mater was closed 
The tumor proved to be a colloid carcit 
- ;md similar tumor tissue was later obtained by 
• from the nose, high on tire left posterior wall. 

; immediate postoperative course was un- 
ited, and the patient was discharged the 
. -.h postoperative day, Nov. 14, 1941, after 
, ray therapy had been started. He was re- 
, :d ten days later for ligation of the left fem- 
,,.in because of left popliteal thrombosis 
de a rapid recoverj’. He continued his x-ray 
■ as an out-patient and from Nov. 14, 1941, 
10, 1942, he received 49 roentgen treatments 
tal of 14,840 r (air) to right and left parietal, 

' vertex, and occipital portals, 10 cm. square, 
ie in the center of the intracranial tumor was 
:ed at 8,809 r. In addition, 2,720 r were de- 
to three facial portals, mainly the left an- 
' This radiation was not considered in calcu- 
■ he intracranial dose. Some of the cranial 
• . were angulated toward the posterior nasal 

tatient failed to return to the dispensary ex- 
:e shortly after completion of the roentgen 
and was not seen again until April 8, 1943, 

; was again admitted to the hospital because 
rent headaches and cache.xia. The history 
d that he had improved considerably in the 
md summer after the roentgen therapy, 
he had continued to have frequent mild 
: . In December 1942, headaches in the left 
md temporal regions had recurred and he 
ome weak, apathetic, and bedridden. Se- 
riiting had supervened shortly prior to ad- 

, ination at this time showed the tumor in the 
easily visible, necrotic, bleeding, and foul, 
as also evidence of orbital invasion, in the 
lard, nodular masses palpable in the medial 
' -ior portion of the left orbit, displacing the 

• Jterally, though there was no impairment 
ocular movements or pupillary reactions, 
' papilledema. There was some secondary 
..'ophy bilaterally, and tendon hyperreflexia 

• right but no other localizing neurologic 
. '.'he patient was emaciated, cachectic, and 
.'t dehydrated; his state of conscious- 
r such that he could be aroused only with 
.;ficulty to make unintelligible sounds in a 
■• •e but could not be induced to co-operate, 
.-lent was supportive and palliative. The 
‘ ecame progressively weaker and died on 

1943, one year and seven months after 
■' ,,i, and one year and three months after com- 

• roentgen irradiation. 


At necropsy there were found metastases in the 
pleura, liver, and right ilium, patchy broncho- 
pneumonia, healed tuberculosis of the right pul- 
monaiy^ apex, prostatic hyperplasia, cholelithiasis, 
and fibrous adhesions of the right pleura. 

The brain and spinal cord were both removed im- 
mediately after deatlt. The tumor had invaded arid 
destrojmd both cribriform plates and the sphenoid 
bone back to the tuberculum sellae and involved the 
ethmoidal and sphenoidal sinuses, as well as the left 
frontal sinus, which was markedly ballooned. 
The roofs of both orbits were intact, but that on the 
left was pushed upward. The tumor had invaded the 
left frontal pole and orbital g}'ri, but had not crossed 
the midline, and extended back to involve slightly 
the caudate nucleus and globus pallidus. There was 
a light brownish leptomeningeal infiltration over 
the inferior surface of the brain in the sylvian 
fissure and on the dorsum of the cerebellum and 
vermis. 

Representative sections from different areas of 
the brain and spinal cord were taken and placed im- 
mediately in numerous fixatives (Alueller, Bouin, 
Zenker, 10 per cent formalin, CajaVs formalin- 
bromide, Regaud, 95 per cent alcohol, Weigert’s 
gliabeize). Preparations were made bj'^ freezing, 
paraffin, or celloidin technic and stained by Mas- 
son’s trichrome, hematoxylin-eosin, thionin, van 
Gieson, Holzer, Weigert-Pal, Oil Red-0, and 
methylene blue-eosin, and impregnated according to 
the methods of Cajal, Hortega, Bielschowsky, 
Perdrau, and others. 

The thionin-stained sections of this brain showed 
a considerable and widespread thickening and light 
cellular infiltration of the leptomeninges extending 
even into the cervical region. The infiltration con- 
sisted chiefly of lymphocytes and pigment-filled 
macrophages. In the pia mater and the molecular 
layer of the entire cerebral cortex, there was a mild 
cellular increase consisting mainly of microglia. 
There were innumerable cells of this type whose 
processes were beautifully outlined by the contained 
blood-pigment stained bright green by this method. 
There were obvious light perivascular infiltrations 
of lymphocytes and pigment-filled macrophages 
throughout all areas of the cerebrum and cerebellum, 
more marked in the frontal areas than elsewhere. 

The nerve cells of the entire cerebral cortex had 
suffered widespread and severe damage in the sense 
of marked lysis of Nissl substance and nuclear dis- 
placement toward the apical dendrite. These 
changes were more pronounced than in any of the 
other brains examined; they were equally severe 
on the side opposite the lesion and were present 
throughout the hemispheres. With the Nissl stains, 
the greenish-yellow lipochrome substance was easily 
visible in a large proportion of the cells. The Betz 
cells showed less chromatolysis than the lesser nerr^e 
cells, but the fat in them was abundant and easily 
visible. These changes were again most severe in 
the frontal cortex and least of all in the occipital re- 
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i diffusely s'®' "' 


Figure 1 

A. Cortical neurones from the cerebrum. Large vacuoles, Nissl granules gone, nuclei i . f .< ■ 

Thionin stain. . jjeavily . 

B. Cortical neurone from the cerebrum. Swollen, Nissl granules gone, nuc eu ;; 

Thionin stain. _ _ ^ ^ TT Thionin stai"’ ,1 

C. Cortical neurones from the cerebrum. Shrunken, nuclei displaced. nuclei. C®* 

D. Fibrillary neuroglial cells from the subcortex with swollen bodies and dispia ^ 

silver carbonate. . n I subcortex- C®®' 

E. Perivascular infiltration with lymphocytes and plasma cells in the cerebra 

stain. race If 

F. Clasmatodendrosis of protoplasmic neuroglia from the cerebral cortex, t-as ■ ^ i 


gion, though clearly present in the latter. There was 
everywhere an obvious and widespread increase in 
the oligoglia. 

The sections stained with Oil Red-0 showed an 
overwhelming amount of fat contained in cells of all 
types and in all regions. These fatty deposits were 
definitely more severe than in any of the previous 


•e very evident ® ^ i^h'- 

■d. and even 

Fat was observe ” 
rkinje cells 


•Kinje 

re brain With the P 




e brain witn ^ eardi'' 

nigra, whose cells 
TV'S*? 
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Figure 2 

irtical neurones from the cerebrum. Heavy accumulation of fat. Case II. Oil Red-0, 
irtical capillaries in the cerebrum. Heavy deposits of fat in the endothelial cells. Case I. Oil Red-0, 
irkinje cell layer of the cerebellum (molecular layer to the left). Heavy deposits of fat in a Purkinje 
n surrounding glial and endothelial cells. Case III. Oil Red-0. 

irtical neurone from the cerebrum. Displaced nucleus. Neurofibrillae destroyed. Case I. Bielschow- 
;hod. 

ant Betz cell relatively normal. Case I. Bielschowsky’s method. 

irkinje cell. Nissl granules gone, nucleus displaced and heavily stained. Case II. Thionin stain. 


the astrocytes, with many giant forms and 
1 instances of clasmatodendrosis. Hortega’s 
ihowed many microglia throughout the brain 
tntly greatly increased numbers, containing 
,ets and green pigment. In none of the sec- 
re any pathological changes found in the 
ssels themselves, either of the leptomeninges 
, tissue, except for the above noted perivascu- 
ation. 


Summary of Pathological Alterations 

From the foregoing account, it is evident 
that the pathological changes following 
irradiation of the brain are widespread and 
affect all of the cellular elements. The 
nerve cells of the cerebral cortex are almost 
universally degenerated, the least change 
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I: laden with fat (Fig. 2, c and 3, e) 
■eenish pigment. The capillaries (Fig. 

1 and other small blood vessels’ have 
jsive amounts of fat in the endothelial 
[ adventitial cells (Fig. 2, b). The 
(in sheaths are swollen (Fig. 3, b) and 
jhented, giving rise to accumulations 
|:t in tlie white substance (Fig. 3, c). 
|i nerve fibers also are swollen and 
hented (Fig. 3, a). In the adventitial 
',\s are accumulations of fat-laden mac- 
>iges and also lymphocytes and plasma 
^.(Fig. 1, e). In the leptomeninges are 
Wlations of lymphocytes, plasma 
and macrophages. There is, there- 
a universal degenerative change af- 
ig all parts of the brain and all its 
ar elements, even of the cerebellum 
. 2, c and f). 

discussion 

at is the significance of the changes 
bed in the preceding paragraphs? 
cannot be due solely to the presence 
leoplasm, nor the effect of increased 
ranial pressure. We have con- 
i these observations by examination, 

; same manner, of brains containing 
astomas but not subjected to irradia- 
ir having only minimal or moderate 
'ation, and have found no such uni- 
. cellular disaster. There are often 
ir degenerative changes in the neigh- 
od of the neoplasm and even degen- 
n of nerve fibers at a distance. 

: changes associated with the presence 
leoplasm have been often described 
3. 53). 

; n the presence of metastases from a 
i -iant growth elsewhere in the body 
, :ot produce such universal degenera- 
■ 53, 36). The cachexia in the third 
■'ight account for the fatty infiltration 
involved the lumbosacral spinal 
'5 well, but even fatal starvation does 
■•.Dduce the other changes noted (35). 
-■•■■possible causes such as poor fixa- 
: p ostmortem necrosis (59, 63), intoxi- 
^ etc., do not come into question, 
'■y: forced to conclude that the changes 
result of excessive radiation. 


Fig. 4. Case I^V. Note sunken decompression. 

This conclusion is strengthened by the 
clinical course in other cases, also, in which 
• we have not been able to do a necropsy. 
We cite as examples three such instances. 

Case IV : A woman aged 40 was admitted to the 
Illinois Research and Educational Hospital on Jan. 
9, 1936. For nine years she had suffered from con- 
vulsions without focal signs so far as could be deter- 
mined. Lately her vision had failed and she 
came, on this account, to the eye clinic, where it was 
found that she had choked optic disks. The optic 
disks were elevated 3 diopters. There was a right 
lower facial weakness and possibly an aphasic dis- 
turbance, although it was difficult to be sure be- 
cause the patient spoke only Polish and was very 
unco-operative. On Jan. 14, 1936, she had a con- 
avulsion which began in the right face and neck. 
On Jan. 28 a ventriculogram showed displacement 
of the ventricles to the right. The following day a 
left osteoplastic exploration disclosed a large tumor 
lying just below the surface in the parietotemporal 
region. Biopsy was done and the bone removed 
so as to leave a large decompression. The diagno- 
sis was astrocytoma, and x-ray irradiation was be- 
gun. 

From Feb. 22 to April 22, 1936, the patient re- 
ceived 51 roentgen-ray treatments for a total of 
15,000 r (air), almost equally divided between right 
and left temporoparietal, frontal, vertex, and occipi- 
tal portals Portals 10 cm. square were used in the 
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right and left temporo-parietal regions, and 5 cm. 
square over the other areas. The depth dose was 
calculated at 0,403 r. Near the end of the cour.se of 
treatments, the aphasia improved and the jjatient 
spoke Polish and, later, English fairly well. 

The patient was discharged from the hospital on 
Feb. 22, 1930, and was followed in the out-patient 
department. On Oct. o, 1930, she was feeling well; 
the decompression was soft but bulging. She 
remained without complaints, doing her work and 
apparently as well as usual — although it was im- 
possible to get any detailed account from her or her 
family — until Dec. 24, 1942, when she began to have 
twitching of the right side of the face accompanied 
by inability to speak. From that time, at least, she 
began to decline rapidly. On Jan. 7, 1943, when she 
was readmitted to the hospital, she was found to 
have a right lower facial weakness, was apathetic 
and unco-operative. The decompressed area was 
markedly sunken (Fig. 4). All the hair of the scalp 
was absent. There was bilateral optic atroph}-. 
The patient was asthenic, apathetic, and demented. 
She was discharged Jan. 21. When last seen, on 
Juh' 8, 1943, her condition was unchanged. 

Comment: When the patient first came 
to the clinic she was thought to have some 
aphasia but was otherwise mentally quite 
alert. Now, not only does she again have 
difficulty with speech, but she is also pro- 
foundly demented. This dementia can- 
not be attributed to an extension of the^ 
neoplasm. 

Case V; A woman aged 31 was admitted to the 
Illinois Neuropsychiatric Institute on July 23, 1941. 
About four months prior to admission she saw 
double. The vision of the left eye decreased, and 
soon that of the right, also. Two weeks before ad- 
mission, she began to have severe headaches. She 
had a bilateral papilledema and greatly reduced 
visual acuity but no definite localizing signs. 

On July 2G a ventriculogram was made and on 
the same day a left parietal osteoplastic exploration 
was undertaken. No tumor was disclosed but a de- 
compression was done. Recovery was prompt, and 
x-ray irradiation was begun on the seventeenth post- 
operative day. A series of G2 roentgen treatments 
was given from Aug. 12 to Oct. 9, 1941, a total of 
15,15.5 r (air) being equally divided between right 
and left lateral, vertex, occipital, and frontal portals. 
Ten-centimeter-square cones were used. The cal- 
culated depth dose was 8,G93 r. The patient toler- 
ated the treatment fairly well and was discharged on 
Oct. 10, 1941, feeling well. Her decompression was 
full but not bulging. 

The patient was followed in the out-patient de- 
partment and remained well and alert, doing her 
housework, until about August 1943, when she be- 
gan-to complain of lethargy and failing memorj'. 




From that time she declined rapidly. .Sh;,. 
admitted on Dec. 9, 1943, at which lime ski- 
fused and disoriented and her memory k- 
She was lethargic and responded very iuae'e- 
to questions. The hair was absent from fe ■ 
The decompression was sunken. There k: 
eral weakness and emaciation. Tlie to;-!; 
flexes were bri.sk. The patient was .scarahi 
walk, with a hesitant spastic gait. 

Pneumoencephalography, Dec. IG, ISG 
closed slight enlargement of the lateral e. 
ventricles, increase of air over the heraisjfe 
slight displacement of the ventricles to th: 
The jiatient was discharged on Dec. 19, 15" 
continued to decline and died on April J;, 1- 
home. There was no necropsy. 


Comment: This is another iiists2 
gradual physical and mental deterici;' 
without increase of intracranial p'c 
setting in after months of improves 


Case VI: A 12 -year-old girl was adraitlel- 
Illinois Neuropsychiatric Institute on Msjt 
For three months she had suffered fronu^- 
and vomiting. For the last week her 'ii. 
failed ; her gait was unsteady. ' She hMaj- 
papilledema, nystagmus, inco-ordinationc.- 
tremities, and a staggering gait. 

A diagnosis of tumor of the ccrebe ' 
On May 8, 1941, a suboccipital explore | ‘ 
but no tumor was found. Because o i ^ 
breathing afterward, due to 'iV 

hypertension, a Frazier needle was in.en^ ', 

right lateral ventricle on June 4, aa 
was begmi. .i,;,.,;:': 

Between June 2 and July 3, 1 < ■ 

ceived 9,000 r (air) evenly div'ded , 
posterior and right and left oenp . 
cm. square. The tumor dose uas 
G,150 r. A moderate 
to the ears, but othenvise the 


reatment -well, 
nanent. 


Epilation was 


compld^ ' 


aneiiL. , _ w - 

The patient was discharge 


omfoidable, without the ven 


tricular drs-- 


mdratTon '’was continued. 3 S; 


racliation was 

ell except for occasional he _ rAioividh' 
143, when she had a convulsio 
he convulsions were 
ated that they were ^ 

le central visual field. She was rea 

ispital on Oct. 18, 1943. it 


There was no hair over the occipu ^ 


1 C ucwr- 

. vni deconip^^’ 

1 region. The subocmpita 
ft and not bulging, 


tid the visual fields were cor 






optic disks 


3 swelling. There was no i , 
cerebellar dysfunction, 
hat dull and apathetic 
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Oct. 25, 1943, an encephalogram disclosed 
, dilatation of the lateral cerebral ventricles, 
ally the right, and a considerable increase of 
ichnoid air over the occipital lobes (Fig. 5). 
'atient was discharged on Oct, 30. Last seen 
y 27, 1944, she had had no more convulsions 
taking phenobarbital and her condition was 
;ise unchanged. 

mment: The epileptic attacks begin- 
with visual aura give evidence of ir- 
on of the occipital cortex, and the 
Tioencephalogram shows clearly local 
hy. Usually in a pneumoencephalo- 
, the occipital region has small nar- 
ulci and is the least well filled of the 
subarachnoid space. In this case, 
’emainder of the cerebral cortex was 
radiated except as the rays may have 
through from the occipital region. 

e of the six cases here reported 
;d strikingly similar clinical courses 
dng irradiation. The patients im- 
d and, indeed, appeared quite normal 
iriods of eight to twenty-six months,' 
ps even longer in Case IV. Symp- 
then set in pointing to brain damage. 

■ varied from the convulsions and 
disturbances in Case VI to the se- 

oss of normal cerebration resulting in 
itative state and death in Cases I, II, 
[I. 

i three highest tumor doses were 
8,809, and 8,910 r. The patient 
eceived 8,693 r enjoyed twenty-two 
- IS of good health from the time irra- 

■ n was ended. She died eight months 
the onset of symptoms of deteriora- 

The patients receiving 8,809, and 
r were normal only ten and eight 
!S, respectively, following the com- 
r of irradiation, and died five and four 
: s from the onset of decline, 

' ■ patient received 7,758 r in the tu- 
' xt failed to return to normal for any 
iable period, passing from the 
' ishness” caused by the tumor di- 
. into the vegetative 'state of the ra- 
:.i degeneration. 

',/> patients received tumor doses of 
, ' md 6,150 r. The one that received 
' - of 6,403 r was an adult. She re- 



Figr. 5. Case VI. Roentgenogram made after spinal 
injection of air. Note the unusual accumulation of air 
in the occipital region. 


turned to her normal level of mentality 
for many months following irradiation, 
and she was still alive at the end of eighty- 
nine months. She decHned rapidly follow- 
ing her first convulsion and within three 
months was in a vegetative state. It may 
be significant that in this case the lateral 
portals were 10 cm. square but the frontal, 
vertical, and occipital portals were only 5 
cm. square. This spared some of the cere- 
bral tissues from irradiation and reduced 
the depth dose. This technic was dropped 
in favor of larger portals when we found at 
autopsy much more extensive lesions than 
had been expected on the basis of the op- 
erative findings. 

It might be suggested that the smaller 
portals are preferable, since they spare 
some of the brain tissue from irradiation. 
Such an argument is not entirely valid, 
however, when one considers the great 
length of many of the nerve fibers which 
course extensively throughout the brain. 
Lyman et al. (43) and Davidoff and his as- 
sociates (16) found that localized irradia- 
tion caused widespread degeneration. This 
would suggest that the total dosage to the 
nerve tissue at any one point is the deter- 
mining factor in causing degeneration. 
Modifications of the technic are important, 
therefore, only as they influence the dose 
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Glioblastoma Multiforme 
5 patients alive 


Postoperative- 

postirradiation 

Survival 


Maximum 

Dose 


Minimum 

Dose 


20 patients dead 


Astrocytoma 
15 patients alive 


9-47 mo. 
Average 25 mo. 

1-04 mo. , 
Average 14.3 mo. 


15,000 r 
10,500 r 


6 patients dead 


Astroblastoma 
1 patient alive 
1 patient dead 


12-04 mo. 
Average 45 mo. 

2-44 mo. 
Average 17 mo. 


0,500 r 
3,980 r 


19,780 r 
14,800 r 


4,1.50 r 
6,500 r 


Ependymoma 
2 patients alive 


24 mo. 
0 mo. 


1 patient dead 


17-40 mo. 
Average 28. 5 mo. 
9 mo. 


7,300 r 


6,880 r 


would be subjected to irradiation. In the 
gilt of the warnings by others relative to 
the unhappy effect of irradiation upon the 
ram, for a tune a rather conservative 
program was followed. This consisted in 
several senes of 3.000 to 6,000 r, in air. 
divided among several ports, at three- 
month intervals until the desired total was 
reached. So little constitutional reaction 
was encountered that we soon determined 

sult that we now commonly administer 
total doses of 10,000 to 1.5,000 r (in air) 
at oO cm. F.S.D. with Thoraeus filter, the 
half-value layer being 2.0 mm. Cu Fil- 
tration of 1.0 mm. Cu and 1.0 mm Alhas 
been used occasionally. ‘ " 

calculated by means of 
observations on a wax or 

on Pnantom, approxi- 

mated 90 per cent of the total roentgens 

centL^the^^ frontal lobe lesions, S3 per 

m the oMp.tal. These figures are 3 
tumor' '““‘ion of thi 

ImtiaUy two fields are each given 100 r 
per day. If no significant syLtLs J 
signs appear by the end of theL? wSfc or 

siderabi anSint o? 

filtered and given il 


Like other skin areas, it will noil!' 
repeated insult at monthly, quarlir' 
even 3 ''early intervals, as wellasalaif. 
spread over six weeks. We have k 
good fortune not to encounteranj'^ 
untoward early or late constitutional^ 
In fact, we have experienced sok 
cious glee in referring patients whoir, 
observation to one of our good !n(^- 
that he might obsenie not only d; 
parent effect of the irradiation in f- 
of a tumor, but particularly that b- 
see the lovely hair which had 
lowing 2,500 r or more to each of fo'i'' 
One of the female patients has b«nv 
ally pleased in that her former o- 
medium-brown hair has regrownff ; 
lent quality, very dark broim, ► 
black, with a natural curl- 


DiacK:, with a natural cun. ' , 
mother is quite proud of hee 
fine blonde hair, which onregroid ^ 
its former quality and curl. 
earlier cases, where two or threesei|: 
administered, some permanent q 


has ensued. 


Mental State: Many oi 




are in a sorry mental state, as 

• - to operatfo®' 


cal condition, prior us, 

terrors or violent temper epis 
• - 1 lobe te" 


CCIUJIS Ui VlUlCUL 

patient with a temporal j. 
well known. Others are 
atose, unmanageable or 1 

This disturbed mental state ' 

sists postoperatively. Such P 
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i IV- Pfi.mA«.v Neoplasms of the Central Nervous System: Comparative Tabulation of Survival 

Periods 



Elvidge, Pcnfield, 
and Cone 
Postoperative 

Dyke 

After operation 
and irradiation 

Present Series 
After operation 
and irradiation 

astoma multiforme 

:ytoma 

iloblastoma 

8.5 mo. 

3G,2 mo. 

19.3 mo, 

48.7 mo. 

22.3 mo. 

25.0 mo. (alive) 
14,3 mo. (dead) 

45.0 mo. (alive) 

17.0 mo. (dead) 

22 . 0 mo. 


•radiated with some caution, and, of 
le, under constant supervision. The 
ovement which we haA^e observed 
■X treatment in a satisfactory number 
hardly be attributed solely to the de- 
iression of the craniotomy and removal 
ich portion of the tumor as has been 
ble surgically. The mind clears, co- 
ration returns, and although some 
iSia or ataxia remains, as would be 
' cted after the damage of the neoplasm 
its partial surgical remorial, the mental 
'■ of these patients is appreciably to 
edly improved. One locally eminent 
., with an astrocytoma of the left 
oral lobe, was able to return to his 
ibers and adjudicate wisely for some 
een months following his first two 
i of irradiation. A business executive, 
a right frontal glioblastoma, who had 
me quite unmanageable, returned to 
ffice in order to arrange his affairs but 
id to manage his business for almost 
ty months. A young clergyman, with 
strocytoma of the right frontal lobe, 
completed his theological studies at 
seminary and has adequately carried 
is pastoral duties during the fifty-six 
ths since operation and irradiation. 
;her clergyman, with a right fronto- 
ital glioblastoma, was able to return to 
arish for most of the thirty-five months 
h elapsed before his death this past 
ner. 

.mor Dose: As will be noted in Table 
.there is no notable direct relationship 
.een the size of the tumor dose and 
^ of survival. There is some indica-. 
.that the minimum tumor dose should 


insufficient in numbers to warrant any ma- 
jor deductions, save that tumor doses of 
6,000 to 7,000 r or more are probably re- 
quired to affect these neoplasms. 

As we have indicated, there is no clinical 
evidence so far to cause us to hesitate to 
increase the tuinor dose, where possible, 
to 10,000 or 15,000 r. The limitation will 
be that of the scalp and possibly the vascu- 
lar structure of the skull. For the latter 
reason, we would favor the higher dose in 
an initial and single series. 

Survival Period: Many factors enter 
into an assay of the results of surgical and 
radiation therapy of any neoplasm. In 
malignant tumors of the brain and brain 
stem, the- hazards of the anatomic location 
and function of the structure involved in- 
crease the danger afforded by the type of 
lesion. 

It is to be expected that glioblastoma 
multiforme will show an almost recipro- 
cally low proportion of survivors as com- 
pared with the longevity of a large major- 
ity of patients with astrocytomas An 
appreciable number in either group, and of 
those -with medulloblastoma, -will succumb 
within a few months, in spite of surgical 
intervention or rpentgen therapy. This 
accounts for the somewhat comparable 
averagedength of life for those who died. 
The high mortality in the first year after 
diagnosis and surgical intervention, with 
or -without irradiation, is inevitable. 

If, on the other hand, the span of com- 
fortable and relatively useful life of the 
remaining groups can be extended, the ef- 
fort has. been worth while. A tabulation 


.eater than 6,000 r for the astrocytoma 
'7,500 r for the glioblastoma. The 
illoblastomas and epend 3 miomas are 


of survival periods in three similar series 
relatively comparable save for irradiation; 
is presented in Table IV. . 

Surgical removal of the tumor shoulc 




Fig. 1. Glioblastoma: posioperative-postirradiation duration of life, in months. Patients still alive ate 

designated by a dot; those dead by a cross. 



tients with astro^toma stiU a^-e ar^fT ’"on^ingsvi 

for astroblastoma are a dot u-ithrn""cfrde"and1 fcbte corresponding . 


250 






Vol. -15 


Roentgen Therapy of Primary Neoplasms of the Brain 


251 


Table V; Primary Neoplasms of the Central Nervous System: Clinical Result and Longevity 

Following Treatment 




Cases 

Survival : 
Ma.vimum 

Postoperative and Postirradiation 
Minimum Average 

(A) 

Glioblastoma multifonne 

Alive and well 

2 

47 mo. 

9 mo. 

23 . 5 mo. 


Alive with residual syiiiptoins 

2 



11.0 mo. 


Alive with marked symptoms 

1 ■ 



47.0 mo. 


Dead 

20 

64 mo. 

1 mo. 

14.3 mo. 

(B) 

Astrocytoma 

Alive and well 

12 

64 mo. 

12 mo. 

44.6 mo. 


Alive with residual symptoms 

3 



46 . 0 mo. 


Dead 

6 

44 mo. 

2 mo. 

17.0 mo. 


Astroblastoma 

Alive and moderately well 

1 



24,0 mo. 


Dead 

1 



6.0 mo. 

P) 

Ependymoma 

Alive and well 

2 

40 mo. 

17 mo. 

28. 5 mo. 


Dead 

1 



9.0 mo. 


Medulloblastoma 

Alive and well 

3 

40 m'o. 

12 mo. 

29.0 mo. 


Alive with residual symptoms 

1 


6 mo. 

20. 0 mo. 


Dead 

3 

7 mo. 

6.6 mo. 


be accomplished in so far as its nature, lo- 
cation, and extent will permit with safety 
of the patient. Some wll, of 'course, have 
residual damage from the tumor — paraly- 
ses, aphasia, etc. Patients with no pro- 
gression of such signs, or improvement, 
are considered as well as could be expected 
and, for purposes of tabulation (Table V), 
are shown among the "alive and well,” or 
‘alive and moderately well.” These will 
ultimately show symptoms or signs of fur- 
ther damage or of recurrence. So far, 
however, we have not detected any sec- 
ondary degenerative or late effects of irra- 
diation. 

We have previously commented on the 
high mortality early in glioblastoma multi- 
forme, which reaches its peak in the first 
six to twelve months (Fig. 1). Similar 
analysis of the survival period of the astro- 
cytomas (Fig. 2) suggests a relatively par- 
allel mortality during the first twenty-four 
uionths after operation. Some improve- 
ment with the larger roentgen dose is in- 
icated in the survival over thirty-six 
uionths. This may be a true shift or simply 
a variant due to the small statistical sam- 
Pfc. We shall not lose hope of improve- 
pient, but consider the maiority of losses 

“^evitable. 

A. further analysis of the three series 
\ able VI) suggests that, with more thor- 


Table VI; Primary Neoplasms of the Central 
Nervous System; Comparative Results 



Elvidge, 

Penfield, 

and 

Cone 

(1935) 

Dyke 

and 

Davidoff 

(1944) 

Peirce, 

Cone, 

Elvidge, 

and 

Tye 

(1944) 

Glioblastoma 
Postoperative-post- 
irradiation sur- 
vival 

12 mo. or more 

31.8% 

40.5% 

56% 

15 mo. or more 

13.6% 

23.9% 

44% 

20 mo. or more 

9.1% 

10% 

32% 

Astrocytoma 

Postoperative-post- 
irradiation sur- 
vival 

12 mo. or more 

90.5% 

81% 

85.7% 

24 rao. or more 

66.6% 

64.3% 

71.4% 

36 mo. or more 

33.3% 

38.1% 

52.4% 

48 mo, or more 

14.6% 

28.5% 

33.3% 


ough irradiation, a distinct shift has de- 
veloped toward longer survival in a higher 
proportion of the cases, most notable in 
the periods over fifteen months. 

Further follow-up and analysis must 
be accomplished with particular reference 
to those cases in whicii death has closed 
the chapter and gives an absolute line of 
cleavage from which any major deduc- 
tions may be made. 

SUMMARY 

1. Definite clinical improvement is af- 
forded by roentgen therapy of malignant 
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primary neoplasms of the brain and brain 
stem. 

2. Twenty-five of 60 patients with 
complete follow-up over the past four years 
are either “alive and well” or “alive and 
well save for residual symptoms.” 

3. No deleterious effects chargeable to 
the roentgen therapy have been observed 
in the series. Primary regrowth of hair 
has been excellent. No late degenerative 
changes have been observed following total 
tumor doses of 15,000 r. 

4. Glioblastoma muUiforme continues 


to show a high mortality rate despite in- 
creasingly large doses of roentgen radiation. 
Probable improvement in longevity is in- 
dicated by the analysis of the data. Tu- 
mor doses in excess of 7,500 r will be re- 
quired. 

5. The effect on astrocytoma is not so 
marked as would be expected, but tliis 
should not discourage treatment similar 
to that recommended for glioblastoma. 

Royal Victoria Hospital and 
Montreal Neurological Institute 
Montreal, Canada 




Neurosurgical Procedures for the Relief 

of Pain in Advanced Cancer' 

W. GAYLE CRUTCHFIELD, M.D. 

University, Va. 


R arely should a defeatist attitude 
toward intractable pain be enter- 
tained without an investigation of the pos- 
sibilities of relief by means of surgery. 
This applies especially to patients -with in- 
curable cancer because to them the actual 
and potential penalties involved are insig- 
nificant when compared with the relief 
of pain which they may expect from surgi- 
cal treatment. 

In this countr}'- alone, cancer takes 
160,000 lives each year. Of this number of 
patients passing through the terminal 
stages of the disease, comparatively few 
require neurosurgery. Local treatment of 
the growth, together with other measures 
such as x-ray therapy and the administra- 
tion of analgesic drugs, tides the majority 
sf patients over until there are complica- 
tions causing rapid failure or until cerebral 
3ietastases occur which may not only raise 
rhe threshold of pain but also make the 
satient indifferent to his condition. 

It is in those patients with intractable 
^am, whether this comes early or late in 
•he course of a malignant neoplasm, that 
■leurosurgery has a wide field of usefulness, 
ildien pain beeomes unbearable, relief by 
iurgical means should be considered before 
illowing the patient to become addicted to 
>piates. At present, the number of pa- 
rents being treated in this manner is small, 
5Ut when the possibilities and advantages 
> surgery are more widely appreciated, a 
feater number will be benefited. Opiates 
nay control pain for a brief period, but 
■ IS interval is shortened as tolerance to 
e drug is increased. Furthermore, gas- 
^o-mtestinal distiubances are common and 
nny be as disquieting as the pain itself, 
g^general well-being of patients relieved 


of pain by surgical means is far better. 
Often they are able to ptusue a gainful 
occupation for months or years. More- 
over, treatment of the formerly painful 
areas can be pushed to the limit. 

CHORDOTOMY AND TRACTOTOMY 

Any operation for relief of pain due to 
cancer should not only produce anesthesia, 
preferably analgesia, well beyond the limits 
of the tumor area, but also render insen- 
sitive, so far as possible, that part of the 
body to which pain is apt to spread. For 
the most part, section of the pain-conduct- 
ing tracts in the spinal cord (chordotomy) 
answers these requirements. 

For many years, following its introduc- 
tion by Spiller and Martin (1) in 1912 and 
subsequent refinement by Frazier, chor- 
dotomy was applied only for relief of pain 
below the diaphragm — ^mainly in the pel- 
vis and lower extremities. There remained 
unsolved the problem of pain in the chest, 
upper extremities, neck, and head, except 
for such procedures as posterior root sec- 
tion, which left much to be desired. 

Stookey (2), in 1931, introduced high 
cervical chordotomy to raise the level of 
analgesia to include the upper chest and 
arm, mainly for the purpose of relieving 
pain resulting from carcinoma of the breast. 
In more recent years, other significant con- 
tributions have been made. Schwartz and 
O’Leary (3) and VTute (4), in 1941, re- 
ported sectioning of the spinothalamic 
tracts in the medulla to relieve pain as 
high as the neck and posterior scalp. 

Schwartz and O’Leary’s first patient 
died two days following operation, but in 
the meantime satisfactory neurological 
studies were possible. These revealed 


Neurological Surgery, University of Virginia Medical School and Hospital. Pre- 
'hirao^.. Ti,® Meeting of the American Roentgen Ray Society and the Radiological Society of North America. 
Sept. 24-29, 1944. 


253 


254 


W. Gaylr Crutchkikld 


Stpitmlitt lJU 


"almost complete analgesia and loss of 
'tickling' sensation over tlic entire lower 
extremit}^, with prescr^'ation of touch. 
There was almost complete analgesia over 
the trunk to the level of the clavicle. 
There was hypalgcsia over the ann and 
neck up to the left mandible.” In another 
case recorded by Schwartz and O’Leary 
in which a similar procedure was employed, 
tlic patient was relieved of pain in the right 
chest, shoulder, and axilla, caused by in- 
operable carcinoma of the breast with me- 
tastascs, until her death one month later. 

White’s patient was comjdetely relieved 
of intractable unilateral neuralgia involv- 
ing the arm, upper part of the chest, neck, 
and occiput, but unfortunately she was 
left ndth persistent cerebellar ataxia, prob- 
ably due to injury to the rcstifonn body. 
This complication, AWiitc believes, can 
be prevented by placing the incision lower 
in tlie medulla. 

Dogliotti (5), in 1938, published an in- 
teresting and jicrhaps significant report 
on fonr cases in which he had sectioned 
the spinothalamic ti'acts in the mesen- 
cephalon, just above the incisura of the ten- 
torium. His purpose was to make an inci- 
sion high enough to block all pain impulses 
from the opjjosite side of the body, includ- 
ing especially those from the arm, neck, 
and cervicofacial region. One patient died 
thirty -six hours after operation. Comment- 
ing on the others, Dogliotti stated: "The 
three other patients all had uneventful 
postoperative recoveries. These j^atients 
during the first three to five postojjcrativc 
days were quite restless and conqjlained 
of diffused disagreeable sensations. The 
preoperative pains disappeai-cd immediately 
in two patients vdth a comiilctc secondary 
hcmi-analgcsia and were greatly reduced 
in the other patient.” 

Walker (6), in addition to duplicating 
Dogliotti’s results, has been able to pro- 
duce hemi-analge.sia in either the upper or 
lower part of tlic body by difi'ercntial sec- 
tion of tlic spinothalamic tracts in the 
mesencephalon. Neither mesencephalic 
nor intramedullary tractotomy has been 
perfonned bilaterally. 


All of these procedures designed for (k 
purpose of rendering large areas of tic 
body insensitive to pain, and tniavoidal)!y 
thcrmo-ancsthctic, by partial section of the 
spinal cord, medulla, or mesencephalon, arc 
extremely useful, and each has its indica- 
tion, depending on the level of ana!ge.d.i 
required. 

It is seldom that a patient hadng 
malignant tumor below the diaphragm c 
pcriciices pain sufficiently high to demai 
anything more than an upper thoracicclic 
dotomy. Therefore, the higher scctior 
which arc more difficult and more dmigc 
ous, should be employed only in tlio: 
cases requiring a high lc^'cl of analgesi: 
Upper thoracic chordotomy may be p’ 
formed bilaterally without danger of di 
turbing xdtal functions. This is a deddf 
advantage, as abdominal and pelvic pe 
rarely remains limited to one side. Sc 
dom, in cases of malignant disease, 
we limited the operation to one side. _ i 
fact, most of our patients have iicicLspini; 
metastases or other Icsioirs requiring '' 
lateral chordotomy. , 

AWicn cervical chordotoiny i.s inc " 
it becomes necessary to bring the leu' ^ 
analgesia up to niaxinuim height. 
not always possible, due, in part, o 
incomplete understanding of the 
ment of various fibers in the spmc) la ‘ ^ 
tracts. In fact, the operation nuts t . 


fonned vdth perfection, and a <-tr 


AV/l AALV..V*. tvau»«. » In 

amount of luck, to produce com]’ c: * _ 
gesia in the chest and upper ex rci 
It is understandable, therefore, u ') 


arc 


bcinq: made to develop operkw 


levels higher than 




the ccivicai 


While still in the cxpcnmentai su . 
intramedullary and 
totomy seem to offer hope 
good results in tlic upper jiart o 

We have jicrformcd if-; 

only unilaterally. It is bettci 
operation to one side, as the j,o!!: 
resijiratoiy paralysis is greater ^ 
sides are done at the same .petieP''' 

(7), who has had considcra > e 


I, wiiu luivi tint 1" 

with this operation, sugges ^ 


of bilateral pain operation on 
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de be postponed until after tlie patient 
as fully recovered from the first procedure. 

ACTUAL AND POTENTIAL PENALTIES OF 
CHORDOTOMY 

Retention of urine, particularly follow- 
ig bilateral chordotoniy, is to be expected. 
Tsually, however, normal bladder func- 
bn returns mtliin a few days to weeks, 
n some few cases, damage is permanent 
nd a serious urinar}’- problem results. The 
ffect on sexual function is almost constant, 
ijaculation is abolished, and, in the female, 
rgasm is lost. 

The close proximity of the pyramidal 
racts to the spinothalamic tracts calls for 
trecision in perfoming chordotomy. For- 
unately, paralysis of tlie extremities rarely 
ccurs; weakness, if any, usually is transi- 
or3^ 

i A perfect chordotomy is exceptional, 
:lthough satisfactory relief of pain is to be 
-xpected in most cases. In an attempt to 
:Tevent loss of motor function, one usually 
.Its on the side of incompleteness. There- 
it is sometimes necessary to reopen the 
'/ound and cut deeper into the cord . When 
..ealing with permanently bedridden pa- 
rents, one is inclined to be more radical 
bd show less regard for motor function. 

this connection, I should like to empha- 
, 2 e the importance of adhering to the 
standards of precision in all cases, for 
pyramidal tracts are seriously in- 
y^ed, involuntary mass movements in the 
tected extremities may become so ^do- 
; ri that the beneficial effect of chordot- 
is greatly reduced. 

y During the past three years, 41 chor- 
''riomies have been performed on 35 pati- 
V members of the visiting and resident 
of the University of Virginia Hospital, 
f hmy-three were done on 27 patients with 
p'^hgnant tumors, and in this group there 
fiv ore 2 hospital deaths, giving a 7.4 per cent 
[(.•■‘SO and 6 per cent operative mortality. 
P^^fiont with carcinoma of the lung 
extension to the brachial plexus and 
*^^d suddenly of respiratory paraly- 
al follomng high unilateral cerv- 

gf' 0 ordotomy. At autopsy nothing was 


discovered to account for the sudden death. 
The other patient, who had carcinoma of 
the pancreas, died of lobar pneumonia three 
days following bilateral upper thoracic 
chordotomy. 

The mortality from chordotomy, as well 
as from other neurosurgical procedures 
for relief of intractable pain, is high but 
not unreasonably so, considering the un- 
favorable preoperative conditions that so 
many of these patients present. 

RESULTS OF CHORDOTOMY 

The results of chordotomy, particularly 
upper thoracic, are good. Failures occur, 
but usually these are due to incomplete 
section of the spinothalamic tracts. To 
obtain a better immediate result or to re- 
lieve recurrent pain in the area served by 
chordotomy, we have had to repeat the 
operation in 18.5 per cent* of our cases. 
The incidence of secondary operations vvill 
diminish as we develop a better under- 
standing of the anatomy of the spinal 
cord. Perfection, however, seems remote, 
as undoubtedly there do exist individual 
differences in the arrangement of fibers in 
the tracts. 

THE USE OF ALCOHOL IN THE SPINAL 
SUBARACHNOID SPACE 

The destruction of lumbar nerve roots 
by the simple method of introducing alco- 
hol into the spinal subarachnoid space has 
not been widely accepted. As the place- 
ment of alcohol is not entirely controllable, 
the incidence of paralyses, particularly 
those involving the bladder and rectum, is ^ 
high. Furthermore, when successful, the 
injection produces anesthesia in the lower 
part of the body, which favors the develop- 
ment of decubitus ulcers. Chordotomy is 
a much better procedure, and it is seldom 
that it cannot be substituted for the use 
of alcohol in this manner. 

POSTERIOR RHIZOTOMY 

Intraspinal section of sensorj'^ roots (pos- 
terior rhizotomy) is seldom employed ex- 
cept for relief of pain in the chest and 
neck. In these regions segmental inner- 
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vation favors the operation, and loss of 
sensation, in all forms, is not incapaci- 
tating. The magnitude of the operation, 
however, to render large surface areas an- 
esthetic, makes it impracticable. Further- 
more, division of numerous radicular ves- 
sels may cause serious ischemia of the 
spinal cord. 

Posterior rhizotomy, by removing all 
forms of sensation, renders an extremity 
useless. This penalty would be accept- 
able in certain cases if relief of pain could 
be assured, but in the experience of many 
neurosurgeons, including the author, the 
results have been discouraging. At one 
time, posterior rhizotomy was extensively 
employed in an attempt to relieve pain in 
the swollen, often useless, arm due to car- 
cinoma of the breast. Numerous failures, 
however, even after section of all sensory 
roots emerging from the brachial plexus, 
soon led to interest in the development of 
more promising procedures, such as high 
cervical chordotomy and tractotomy. 

The pathways through which pain im- 
pulses from individual abdominal organs 
reach the spinal cord are fairly well under- 
stood, and these are known to include sev- 
eral posterior roots. Abdominal pain, es- 
pecially when due to a malignant neoplasm, 
rarely remains limited to one organ, but 
spreads to contiguous structures. These 
may have either a higher or lower seg- 
mental iimervation, which altogether in- 
volves so many nerve roots that relief of 
pain by rhizotomy is either impossible 
or impracticable. 

SURGERY OF THE CRANIAL NERVES 

Pain originating from tumors within the 
distribution of the trigeminal nerve, i.e., 
tumors of the mandible, maxilla, tongue, 
lips, and paranasal sinuses, is completely 
relieved by the injection of alcohol into 
one or more branches of this nerve or by 
intracranial section of the sensory root. 
Even %vith moderate extension of the 
gro'ivth beyond this area, interruption of 
the trigeminal nerve together with the ad- 
ministration of analgesic drugs may be suf- 
ficient to insure reasonable comfort for 


Septmbff 

several months. Numbness is the pen- 
alty, but this is gladly accepted in lieu of 
the constant agonizing pain which is so 
often associated with cancer of the face ani 
mouth. 

We have not been confronted with tis 
difficult problem of relieving pain in hot!; 
sides of the face and mouth. Academics: 
it may seem, it should be mentioned that 
both mandibular nerves should never k 
injected, as paralysis of the muscls of 
mastication would result. The motor root 
of the trigeminal nerve accompanies the 
mandibular branch through the forauteB 
ovale and does not escape destruction rien 
a deep alcohol injection is performed, h 
is well understood that the loss of one bo- 
tor root is inconsequential. Relief of 
in both sides of the face and mouth rit 
preseremtion of mastication is, of 
possible by section of the sensory root?*- 
both trigeminal nerves, but the 
loss of sensation in all modalities woul 
intolerable. 

Alcohol injection of peripheral bran ^ - j 
or intracranial division of the sensory' 
the trigeminal nerve on one side and see ■- 
of the descending tract of the trigeff*’^, 
nerv'^e, as designed by Sjoquist (8), orF^ 
erably as modified by Grant (9)) L. 
the incidence of hoarseness, on t e ^ 
side, are logical procedures for t e r 
of bilateral pain. With sense of touc 
served in one side of the face an ^ ^ 
the penalty should not be much 
pleasant than that exacted by oP^ 
for unilateral tic douloureux. 

Cancer of the face and , 

known for its chronicity. ■ 

due either to progress of J- . 

or to cicatricial changes 
ray therapy, pain becomes so ' 
that several nerves have to be 
in an attempt to bring relief. . : 

Pain usually spreads from t •: 

area to the posterior part ^ ^ ' 

pillars of the tonsils supplied ^ .j 

pharyngeal nerve and to Zgeoriy 
neck innervated by the upper v, 

cervical roots. When confrou e •. 

problem, we have in a few cas 
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'all of these nerves in a one-stage operation 
as first proposed by Fay (10). The series 
■is too small for a fair appraisal of the oper- 
ation. However, encouragement is to be 
deriyed from the results in a comparatively 
large number of cases reported by Grant 
'.(11). This, or a similar procedure, em- 
: ployed in 49 cases, gave relief of pain in 80 
rper cent and partial relief, in 12.5 per cent 
iof his cases. 


PREFRONTAL LOBOTOMY 

. One of the most important problems in 
'connection with the management of can- 

■ :er patients has received little attention 

■ ; ;rom any source and none from the stand- 
'boint of surgery which actually possesses 

I solution. Reference is made to the pa- 
ient’s mental state. Regardless of how 
itoical a person may seem, he inevitably 
lecoraes depressed and anxious when faced 
«th the stark reality of the hopelessness of 
lis condition. To prevent or to relieve 
diis mental state would be to render a 
service perhaps even greater than the relief 
?i pain itself. Whatever may be the final 
decision concerning the value of prefrontal 
obotomy, it cannot be denied that the 
operation abolishes worry and fear. With- 
M these, cancer would be of little, if any, 
concern to its victims. It is predictable, 
(herefore, that prefrontal lobotomy or a 
similar operation will assume an important 
role in the treatment of patients with in- 
/(urable malignant disease. 


CONCLUSIONS 


' The unsolved problems in connection 
foth the transmission and relief of pain 
numerous. With the aid of present- 
fby surgical procedures, however, pain 
;'-aused by known organic disease, such as 
-ancer, can be relieved or greatly dimin- 
ed in almost all cases. The risk is rea- 
y^Rable, and the penalty is more than 
unfortunate victim of 

yy malignant tumor. 


^ Surgery 

Hospital 
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DISCUSSION 

{Papers by T. J. Wachowski and H. Chenault, 
Carhton B. Peirce et al., and W. G. Crutchfield) 

Merrill C. Sosman, M.D. (Boston, Mass) : The 
juxtaposition of the two papers [by Wachowski and 
Chenault and by Peirce and his colleagues] on the 
subject of irradiating brain tumors is indeed for- 
tunate. One is struck, in reviewing the literature, 
by the high percentage of good or favorable results 
reported following irradiation. Only occasionally 
does one find a report of no benefit or actually harm- 
ful or deleterious results. The proportion is cer- 
tainly two to one in favor of irradiation. 

But here this afternoon the ratio is one to one. 
It takes a man like Dr. Bailey^ to face the facts and 
assay them with a true investigative attitude of 
impartiality and to report them with his character- 
istic fearlessness before this audience. There is no 
doubt in my mind after this convincing demonstra- 
tion but that roentgen irradiation delivered in the 
most approved manner has done extensive and per- 
manent damage to the normal brain tissue. The 

1 Dr. Bailey was associated with Dr. Wachowski and 
Dr. Chenault in the authorship of their paper, though 
his name does not appear at its head. 
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nerv^ous tissue was thought to be quite resistant to 
x-ray and radium treatments, and any damage 
which was found was attributed to the effect of irra- 
diation on the small blood vessels and capillaries. 
Bailey, Wachowski, and Chenault have shown us 
that the reverse is true. 

Dr. Peirce and his colleagues from Montreal have, 
on the other hand, given us definite and well docu- 
mented evidence that probable prolongation of life 
and amelioration of s 3 'mptoms have followed even 
larger doses of x-rays to primarj’’ tumors of the brain, 
and they have not observed any of the degenerative 
or vegetative effects described by Bailey et al. 

What are we to conclude? Shall we accept these 
patients for treatment or not? And if we do, how 
can we best treat them to avoid the deleterious by- 
products of irradiation? 

Analyzing these two papers, I can see only slight 
differences. Dr. Peirce starts with 100 r at each 
treatment and, if that is tolerated well, he raises 
it to 150 r a day to each of two ports, while Dr. 
Wachowski gives 300 r a day to a single port. Dr. 
Peirce uses a Thoraeus filter and Drs. Bailey, 
Wachowski, and Chenault have tried three machines, 
slightly different in voltage and in copper filter, but 
I do not believe the marked variation in results re- 
ported here is due to that slight difference in technic. 

Speaking only for myself, I think we can conclude 
that a tumor dose anywhere in the brain, of 6,000 r 
or more, will cause definite damage to normal brain 
tissue, which may take months or years to reveal 
itself. But in the presence of an inoperable and 
irremovable tumor, such as the glioma, that risk is 
fuUy justified if amelioration of symptoms or pro- 
longation of life can be expected, since we are deal- 
ing with an inevitably fatal disease. 

Proceeding to generalizations, the same problem 
exists in all of our cancer therapy. With surgeiy^ 
becoming more expert and more complete, there are 
fewer and fewer curable cancers left for the radiolo- 
gist. The striking exceptions are cancers of the skin, 
the larynx, and the uterine cer\^ix. 

If, then, we can do only palliative radiotherapj”^ 
in the majority of the remaining cases, we must be 
sure that we do not make the patient worse in at- 
tempting an impossible cure of an inciuable lesion. 
As far as I know, not one case of glioma has ever 
been cured by irradiation, but many have been im- 
proved by doses not exceeding 6,000 r in adults. 

Most of j’ou heard Dr. Camp’s paper yesterdaj' 
mommg.2 He told us what happens to the cranial 
bones twelve to fourteen j'^ears after irradiation with 
much smaller doses. His results were disquieting, 
to say the least, and each one of us must face the 
problem of possible late injuries from irradiation, 
particularly when treating more benign lesions than 
the gliomata imder consideration here. 

The same principle of analysis applies to Dr. 
Crutchfield’s report on chordotomy and other stugi- 


^ See page 213. 


cal methods of relieving intractable pain, particu- 
larly in metastatic cancer. Do the end-results jus- 
tify the time and trouble expended? Do harmfc! 
by-products occur often enough to outweigh tie 
usual benefit? 

All of us will agree that the results in selected 
cases of chordotomj" or tractotomy do justify fe 
operation and uphold our Hippocratic oath in ate 
humanitarianism. From the few cases of alcoh! ; 
injection and posterior root section I have see:^ j 
however, those procedures do not seem to be ji=!i- 
fied by their incomplete or temporary^ results. 

If we cannot cure, we can alleviate. If we cannot 
either cure or alleviate, then we are working in vaiu. 
Above all, we must avoid making these hopeless 
patients worse. 

Vincent V/. Archer, M.D. (Charlottesville, U); 

If a personal allusion may be pardoned, I maye:- 
plain how I first became interested in the relief ci 
pain in advanced cancer. A member of my famih, 
years ago, had an extensive carcinoma of the base 
of the tongue, with resultant pain such asyouareJ 
familiar with. At that time nothing could be 
except to use opiates, but though the dosage & 
been increased to huge proportions at the tune c. 
my relative’s death, the pain could not be wfcs 

controlled. Unfortunately he lingered on for aboai . 

a year. So I have been personally much interes e- 
in doing something for these poor unfortunates. ^ 

The actual discussion of Dr. Crutchfield s ^ 
is logically opened by reiterating his first sen ■ / 
“Rarely should a defeatist attitude towar m ‘ • 

table pain be entertained without an imes ig - 
of the possibilities of relief by means of , .ji ? 

Where does the radiologist fit into P' a, jj 
He has been what ma}"^ be called a road b oc ' ■- 

path to the end that so many of these 0 .7 
tients envision. If the proper ; 

relationship exists, the radiologist has the ^ . j 
of the patient. Therefore, when the pam ^ 
bearable, it is the radiologist whom the pa ' 

suits — the man who has treated him. < ' 

The radiologist naturally sees more can« I -r 

than any other one man among the ^ ^ 

whom he is working, because the -,j, 

come to him at some time. Therefore, 
pretty good idea of what goes on an ■« j-gmofe' 
accomplished. He can do much tou^ . < 

the proper use of neurosurgery in t e i 

tractable pain in advanced cancer. ^ 
course, certain painful lesions ry 

more successfully by other methods. carcfc-'’’ v ‘ 
be evaluated individually. Patients m 
of the prostate should certainly have 
of an orchiectomy. The relief o 
this procedime is dramatic in many m ^ 

the melting away of hyperplastic ^ 

tion is familiar to all of us who have .. . 

suits of the operation. Carcinoma 
that has metastasized to bone, "i 
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The Roentgen Appearance of Lobar 

and Segmental Collapse of the Lung 

V. Collapse of the Right Middle Lobe^ 

LAURENCE L. ROBBINS, M.D., and CLAYTON H. HALE, M.D. 

Boston, Mass. 


C OLLAPSE OF THE right middle lobe of 
the lung occurs frequently, and is still 
confused with interlobar effusion (1). The 
location of the middle lobe, between the 
greater and the lesser fissures of the right 
lung, explains the original mistaken roent- 
genologic interpretation of these two proc- 
esses. On the roentgenogram, the pulmo- 
nary fissures appearing as lines, or septa 
(4, ii), are now recognized as boundaries of 
the various lobes. The minor septum and 
approximately the lower half of the right 
major septum bound the middle lobe. In 
coUapse of this lobe the septa tend to 
come closer together as the lobe decreases 
in size, and the final shadow of increased 
density may simulate that of interlobar 
effusion which would, if present, lie in the 
same plane. The shape of the shadow 
cast by interlobar effusion, however, is dif- 
ferent, and very rarely is a proved case 
seen without fluid elsewhere in the pleural 
cavity. At the present time, the diagnosis 
of collapse of the middle lobe can be made 
accurately if certain definite characteristic 
signs are looked for, and if their impor- 
tance is recognized. 

CoUapse of the right middle lobe, or of 
one of its segments, occurred in 26 per cent 
of^the group of 600 cases of coUapse stud- 
It is our purpose to discuss in detail 


ied. 


the roentgenologic appearance of the pul- 
monary abnormaUties which distinguish 
coUapse of the middle lobe, or of its seg- 
ments, and the most satisfactory means of 
demonstrating them. 

The middle lobe Ues in the antero-infe- 
rior portion of the right chest, making up 
essentiaUy all of the pulmonarj^ tissue ad- 
joimng the right border of the heart as seen 
on the roentgenogram. It is demarcated 


by two septa, the rm'nor running moii« 
less horizontaUy and the major 
downward and anteriorly, as previous! 
scribed (4, ii). The bronchus to the 
middle lobe arises from the right 
bronchus at the level of the origin ct. 
bronchus to the dorsal division of the 
lower lobe. The middle lobe bronchus | 
mediately divides into two branches, 
anteromedial, which suppUes the segmest 
of the lobe adjoining the right border offe 
heart, and the posterolateral, which sup- 
plies the segment lying adjacent to & 
upper lobe and the anterolateral chest w '■ 
Complete obstruction of the broncli^' 
to the right middle lobe causes the lohetj 
decrease markedly in size, and roentgei-^ | 
logically to assume a somewhat pyranu -- 
shape with its base against the right bor t 
of tile heart and its apex extending toffS^ 
the lateral chest wall. Since the gcaf ^ 
plane of the middle lobe is rnore or - 
obUque, running from the hilus an ^ 
orly and inferiorly to the lower 
the anterior chest wall, the 
tero-anterior roentgenograrn does no 


rero-anrerior roeriLgcuugicii** — - .j^,! 

it entirely in profile, and thus the^ ac 


it is the site of a disease ^1,. 


not become apparent until some oth 


normaUty is observed — that is, loss o 


the bead- 


lice 

Iti- 


nition of the right border of 
Since almost aU of the lung 
adjacent to the right border o 
consists of right middle lobe, 
ence with its aeration will }^o 
in definition of this border. ’ ; 

both of atelectasis and of coUaps ^ 
obstruction caused by a forei^^.^^ 
tumor, or to pneumom'c conso i . .(.ufc- 
Another factor which somew 
the actual condition of the 


0* 

I From the Department of Radiology, Massachusetts General Hospital, Boston, 14. One of a 
accepted for publication in October 1944. 
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Fig. 1. Collapse of the entire right middle lobe. A. The shadow of inereased density represents the ecl- 
ipsed lobe, which obscures the right border of the heart. B. The Krcntzhohhtclhmg projection more clearly 
Clines the collapsed lobe. See also Figure IC. 


,'n the postero-anterior roentgenogram is 
hat at least two-thirds of the inferior por- 
lon of the right chest is occupied by the 
O'ver lobe. Normal aeration of the lower 
?he, therefore, permits fairly good radi- 
nce of the lower lung field even in the 
^r^ence of atelectasis or collapse of the 
aiddle lobe. 

The importance of the lateral roentgeno- 
Tam in all forms of collapse has been 
dressed previously; in examination of the 
■’Jght middle lobe, it is the most essential 
■®gle factor in the examination (3). In 
-his projection, the middle lobe, when en- 
' 'Collapsed, is represented by a band of 
■acreased density, varying in thickness from 
"EVeral millimeters to 2 or 3 cm., located 
!f of the antero-inferior portion 

b septum. The widest portion 

the shadow always lies against the an- 
f^nor chest wall or the diaphragm. The 
r'fPPer portion of the shadow diminishes 
lA Width until it forms an apex at the junc- 
[; On of the major and minor septa. The 
i; a o\v of collapse is frequently interpreted 
a collection of fluid or exudate, since it 
r-^os the impression that it follows the 
5 the greater fissure. Actually it can 
itferentiated from interlobar effusion 



Fig. 1C. Collapse of the entire right middle lobe. 
The arrows indicate the margin of the collapsed lobe. 
The dense white line represents its lateral portion as it is 
superimposed on the bulk of the middle lobe shadow. 
Bronchoscopy showed the middle lobe orifice to be 
narrowed and completely blocked by thick secretion. 
Bronchiectasis of the collapsed right middle lobe was 
demonstrated by bronchography. 

by the shape of the shadow of increased ' 
density. In the case of collapse of the 
middle lobe, this shadow is somewhat tri- 
angular and includes the shadows of the 
major and minor septa; in interlobar ef- 
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middle lobe is only moderately decreased it 
Shadows smiilar to this are sometimes confu<!Pr? usually seen because the amount of collapse is not i 

Rt^hi middle lobectomy. AtoSiontlf^; interlobar effusion. 

Hislopalhology: Bronchiectatic abscess; acute Sch^^icJ^e^iuS^'^ indurated. 

portions of the^septa SusuL^^h mediastinum often displaced 

The definition of the shadow of in- 

me of generally be enhanced by 

stdiu^ (Kreutzhohl- 

Decause the greater portion of the lobe is 

P--Pel to the central rfy and 
the bulk_ of the lobe is shown in profile 

iinl T accompUshed during rou- 

seldom, if ever, depressed as 
collapse of the right 
S'S I ^^tero-inferior portSm 

of both the upper and lower lobes tend to 
come together as the middle lobe contracts 
and thus occupy the space formerly filled 
by It. Since normally the middle lobe fills 
a relatively smaller portion of the chest 
than the other lobes, no striking emphy 
sema is demonstrable as a rule, nor are the 


preciably to the right. Since 

the diaphragm is outlined by the aeral 
lower lobe, collapse of the middle lobedt 
not usually interfere with its demonstrate 
Segmental collapse of the right midi 
lobe was seen more frequently than cor 
plete collapse. The lobe has two niai 
segments, the anteromedial and the pfi' 
terolateral. The former is more om 
involved in collapse than the latter. ® 
lapse of the anteromedial segment is ' 
ficult to differentiate from collapse o 
entire lobe, since in both instances 
outline of the right border of the heart is 
least partially obscured. Only by 
scrutiny of the shape and location o 
shadow of increased density, and f 
servation that the minor septum is 
demonstrable in a relatively norma P 
tion, can it be determined that co 
is confined to the anteromedial seg 
In the postero-anterior roentgcnogm 
shadow of increased density ®P 
directly in apposition with the rig ' 
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'ig. 3. Collapse of the anteromedial segment of the right middle lobe. A. A collapsed anteromedial segment 
duces a shadow of increased density which obscures the right border of the heart. The arrow indicates the 
Ible portion of the minor septum adjacent to the aerated posterolateral segment of the middle lobe. B. The 
mzhohlslellimg projection shows that the shadow of density does not extend to the lateral chest wall as in col- 
se of an entire middle lobe. The lateral portion of the minor septum is visible. See also Figure SC. 


rder and does not extend laterally as 
■ as that of the entire lobe. In the lateral 
ejection, the shadow tends to lie more 
teriorly and inferiorly than in collapse of 
2 entire lobe (Pig. 3). If, on the other 
nd, the. posterolateral segment only is 
‘^olved, the definition of the right border 
the heart, in the postero-anterior roent- 
hogram, will remain sharply defined, 
the area of density is located farther 
orally. In the lateral view, the shadow 
increased density is in the posterior por- 
•n of the area ordinarily occupied by the 
ddle lobe. The portions of the major 
d minor septa adjacent to this shadow 
“ lost, but the remaining portions are 
•nrly visible, indicating that the antero- 
^ial segment is aerated (Fig. 4) . 

nllapse of the right middle lobe asso- 
ited with collapse of the right lower lobe, 
la to bronchial obstruction, may be dif- 
u t to identify, as the combined shadow 
increased density is quite characteristic 
aollapse of a lower lobe alone. A dif- 
lantial feature, however, is that in col- 
Pse of the two lobes it will be impossible 
^ny roentgen projection to demonstrate 
^ minor septum. 



Fig. 3C. Collapse of the anteromedial segment of the 
right middle lobe. The arrows indicate the location 
and shape of the collapsed anteromedial segment. 
Bronchoscopy did not reveal the cause of collapse. 


Although this discussion has dealt pri- 
marily with the right middle lobe, in gen- 
eral what has been said applies to a great 
extent to collapse of the lingula on the left. 
In position, the right middle lobe and the 






Fig. 5. 


. . ■„theshadowg;';| 

Colteps. of the llngul. of the « upp^^ 

outlined by arrows. It f^tlV ht^er tn of density scP 


Collapse of the lingula of l^P.fXer than i usually seen in couap - fjes ^ 

loKrttU the sp.ein.en shotv^i coU.pse o. the iinguf. .» 

EpMetmoM»rdnon..,gradeII. 
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p; Collapse of the anterolateral segment of the lingula of the left upper lobe. In the postero-anterior 
jrojection the shadow of increased density lies laterally and the left border of the heart is sharply defined. In the 
_,.:_ateral view, the shadow of density is seen in the position usually occupied by the anterolateral segment of the 
^ (arrows). The posterior margin of the shadow indicates the position of the major septum of the left lung. 
' lae asterisk indicates the position of the major septum of the right lung. 


Mgula of the left upper lobe are analogous. 
Anatomically, they differ in that the one is 
. 3 separate lobe and the other is not, and 
,n the origin and distribution of their bron- 
chial supply. The lingular bronchus arises 
rom the proximal portion of the left upper 
■ohe bronchus and divides into two 
^ranches supplying the anterolateral and 
I posteromedial segments of the lingula. 

: ronchiectasis often causes collapse in the 
wingula of the left upper lobe associated 
) sinular involvement in the lower lobe, 
Ofit it is not readily recognized without 
>y^°^^^*^STaphy. This is due to the fact 
I at the collapsed lingula moves pos- 
' becomes confluent with the 

. p a ow of the collapsed lower lobe. 
f‘h PP’-^^niately 20 cases in our series 
0 ^^ ifiterpreted as isolated collapse 
• suffi ^ hngula, but in general they are in- 
^cri proved to make detailed de- 

V'wn their roentgen appearance 

Briefly, in the lateral roent- 
^ lin shadow of collapse of the 

^^h;e that of the right mid- 
and much the same location 

* ® configuration is similar. In the 


postero-anterior view, it lies close to the 
heart and tends to obliterate or blur the 
left border (Fig. 6) . 

A certain number of cases in which seg- 
mental collapse of the lingula was believed 
to be present have been seen. This is not 
as easily identified as segmental collapse 
of the right middle lobe because of the ab- 
sence of a minor septum on the left side. 
The anterolateral segment has been more 
often involved than the posteromedial. 
In the postero-anterior roentgenogram, the 
shadow of a collapsed anterolateral seg- 
ment lies close to the lateral chest wall and 
does not obliterate the left border of the 
heart; in the lateral projection, it lies 
against the septum (Fig. 6). A few cases 
have been seen in which the posteromedial 
segment was believed to be collapsed, and 
in them the shadow of increased density was 
similar to that caused by eollapse of the 
entire lingula, except that it was smaller 
and its lateral portion was aerated. 

conclusions 

Collapse of the right middle lobe should 
not be confused with interlobar effusion. 
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Collapse of the middle lobe is recognized 
by the size, shape, and location of the 
shadow of increased density, which usually 
obscures the right border of the heart. 

Collapse of the lingula of the left upper 
lobe is similar to collapse of the right mid- 
dle lobe in certain respects. 
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■intestinal Obstruction: Further Experiences 

in the Use of Flat Abdominal Films^ 

" N. S. ZEITLIN, M.D., Roentgenologist, and M. S. MAZEL, M.D., Attending Surgeon 

■1 Edgewater Hospital, Chicago, 111. 


[ N 1937 WE REPORTED a series of cases of 
intestinal obstruction diagnosed with 
he aid of flat films of the abdomen. The 
sperience gained in the first series proved 
)f considerable value in estimating the sig- 
lificance of a distended abdomen, and we 
lave continued our study for the past seven 
'ears. While we have notliing startling to 
eport, we feel that certain impressions 
ind experiences should be recorded. 

Perhaps a few statements should be made 
IS to the findings which enable one to make 
1 diagnosis of mechanical obstruction by 
he use of flat films. A gas bubble is nor- 
mally present in the stomach, and gas in 
'arying amounts in the colon. The small 
lowel, on the other hand, shows little or 
10 gas when normal peristaltic movements 
ire present. In the presence of abnormal 
'tasis, however, gas begins to collect proxi- 
mal to the point of stasis and quickly be- 
omes visible on the roentgen film. Gas 
m the colon normally is derived from small 
'owel contents. When these contents fail 
0 reach the large bowel in sufficient 
^mounts, the colon gas is diminished and in 
^vere cases disappears. These are the 
! ysiological facts upon which is based 
e roentgenographic diagnosis of obstruc- 
lon. The roentgenologist, therefore, when 
■on routed by a film, must determine : 

^®re gas in the intestinal tract.'* 

'■ 1 Is it in the colon or in the small 
bowel or both? 

V ). If in both, what is the relative 
amount in each? 

three questions answered, a 
gnosis can readily be made and a shrewd 
hazarded as to the location of 

Iieobstruction. 

real problem lies in the second ques- 


tion, as the utmost care may at times be 
necessary to differentiate between small 
and large bowel. Since this differentiation 
is all-important for a diagnosis, consider- 
able effort and study should be devoted to 
its accomplishment. We have found that 
a repeat examination, sometimes within an 
hour, is the greatest single aid in solving 
this problem. Certainly, we must admit, 
cases are encountered in which it is ex- 
tremely difficult to distinguish between 
the distended Kerkring folds of the small 
bowel and the normal haustral markings of 
the large bowel. 

Occasionally one is satisfied that gas is 
present in both the small and large bowel. 
This could be due to a reflex paralytic ileus 
from shock, as from renal coHc, to gastro- 
intestinal pneumatosis, peritonitis, or par- 
tial mechanical intestinal obstruction. If 
treatment is to be instituted at a favorable 
time, differentiation of these conditions is 
of prime importance. It can be made 
only after careful study and repeated ex- 
aminations. One must determine whether 
the small bowel is distended more than the 
large bowel. If both are equally distended 
(not necessarily to the same size; it is a 
question of percentages), paralytic ileus is 
considered &st. If the small bowel at- 
tains the size of the colon in the film, par- 
tial mechanical obstruction is diagnosed. 
The whole problem resolves itself into a 
comparison of the size of the gas collec- 
tions in the small and large bowel, keeping 
in mind the normal size of each. We have 
always felt a little uneasy as to our diagnos- 
tic criteria in cases where enemas had been 
given recently. It seemed logical to sup- 
pose that an enema could remove the gas 
from the colon in a case of peritonitis or 
paralytic ileus and thus lead to a diagnosis 
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of mechanical obstruction of the small 
bowel based on the presence of small bowel 
gas, which is always present in paralytic 
ileus. We are now convinced that an en- 
ema does not remove the gas from the as- 
cending colon in the presence of paralytic 
ileus, so that an erroneous diagnosis of 
small bowel obstruction need not be made. 
The gas in the cecum and ascending colon 
is enough to rule out such a diagnosis. 

With the introduction of the Miller- 
Abbott tube and Wangensteen decompres- 
sion, there followed a radical change in 
the attitude of the physician toward me- 
chanical intestinal obstruction. Many sur- 
geons and internists have come to regard 
intestinal obstruction as no longer an emer- 
gency. Too frequently the instruction is 
given; “Just pass the Miller- Abbott tube 
and we’ll study that patient again in the 
morning.” Our experience does not jus- 
tify this attitude. Several of the fatal re- 
sults in the present series of cases could be 
attributed directly to the use of the Miller- 
Abbott tube, that is to say to its abuse, 
not its correct use. Time and again the 
MiUer-Abbott tube is confidently passed 
by an intern, only to have the x-ray on the 
following morning show it in the stomach, 
or at most in the duodenum. The inter- 
nist — and many times the surgeon — will 
then make a strenuous efltort to pass the 
tube further along and will order another 
x-ray study the next day. This time, the 
tube is perhaps found a little further on, 
or it may be merely curled up in the stom- 
ach. Frequently the stomach and the 
upper jejunum have been reheved during 
this forty-eight-hour test period, but the 
obstruction is still present and the coils 
of the distal bowel are still distended. 
Actually because the proximal gas has 
been relieved, the abdomen may show 
slightly less distention and the patient 
may feel a little better. Thus another day 
may be taken up with madequate drain- 
age, and an operation is finally attempted, 
at the insistence of the x-ray department, 
only after a lapse of seventy-two hours. 
It is this type of case that has raised the 
mortality figures in our present series. 


At the end of seventy-two hours of im- 
proper drainage, gangrene of the bowel is 
not infrequently found, with the usual dl- 
astrous result. We know that it is ea- 
tirely unfair to judge the Miiler-Abbott 
tube on the basis of such cases, but in oar 
experience the patient has fared bette 
with early operation — as soon as the diag- 
nosis of obstruction was made— than witli 
the ineffective use of tube drainage and ol)- 
servation. We feel that the general sur- 
geon, without special training in the use oi 
the tube, is likely to abuse this method of 
treatment to the detriment of the patkat. 
Our present series numbers 65 case. 
We have chosen a few representative one 
to illustrate some of the problems in tl- 
care of intestinal obstruction. The first i’ 
the type of case which we call Mide- 
Abbott tube neglect.” 


Case I (Figs. 1 and 2); The patient was 
to the hospital on March 4, 1944, compb^s j 
cramp-like pains in the abdomen for the past to- 
days. For one week preceding admission, s e _ 
had an acute vaginal discharge associated m P 
in the lower abdomen. An appendectoraj a 
performed seven years previously. 

The patient was acutely ill. The ab ' 
rigid and moderately distended, and there w 
demess in both lower quadrants. A agn - ' 


gonococcal salpingitis was made by the di® ^ 


For the next six days the patient was 
servatively for pelvic peritonitis. Surgica 




ants conouxed in this diagnosis, 


considered imnecessary and after 


The x-ray examination was jjprfos 

admission. Flat films were first ma e, 
diagnosis of mechanical obstmetion ° 
bowel, based on small bowel distention 


gas in the colon. A Miiler-Abbott “ . ^ 


treat®'- 


passed for the first time, and consen^atne 


started in deference to the x-ray repo • ^ 
geon, however, was not 
ered peritonitis the more likely 

was slight improvement, and on furt . fr^ 

; deemed unnec^^-^^^,- 


sultations, operation was i 


next day another x-ray examination 
- - -testinal ow , 


leading to a diagnosis of conrl-' 


The findings, however, were not 


that after three hours e-xamii 


(C- 


time intestinal 

diates^^^' 


sive, so 
repeated. This 

diagnosed without qualification. ^ 

obstruction complete and ..gnieiit b 

in spite of the apparent slight ^ 

patient’s condition. Surgery j Iffeub"'' 

necessary by the clinician, however, 
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someWarbowel f *^he_Miller-Abbott tube is in place but has not left the stomach. There is 

the next day. The smal bownl obstruction. Figure 2 shows the tube still in the stomach on 

“y. -ine small bowel distention IS worse. The surgeon ivas still not convinced 


pl° examination showed con 

"nli? ®“^Se°n, finally persuaded to operate, foun 
of the small bowel wit 
n-as d ^ P®^rations and gangrene. A resectio 

thp;„vi ^ stormy but, wit 

0 sulfa drugs, the patient recovered. 

diagnosis in this case wa 
f,; .f. clinical picture of acute sal 

entb Miller-Abbott tube appar 

imnr ^ vomiting, giving a falsi 

improvement. The surgeon 
oftb^ ^ trained, was not fully awan 
delav films in such a case anc 

havR ^ ^P^ration for a whole week. W< 
■P such^^^*^ regard x-ray examinatior 
dure ff^r ^ important proce- 

In fbi P^^^rmming the need for surgery, 
desDitp^+vf^^v^^°^’.^^ should be noted that, 
dent’s improvement in the pa- 

nursp condition at one time, the 

reported “no gas” re- 
scopic^p Stetho- 

"'as abdomen also 

fUend ^.P while we recom- 

c examinations, we have not 


found them very trustworthy. Another 
significant finding in this case was that, 
in spite of the many days of use, the Miller- 
Abbott tube never passed beyond the duo- 
denal curv^e. Use of the tube made for a 
feeling of false security and led astray the 
clinician as well as the surgeon. 

A second type of case which deserves 
some comment is “postoperative conva- 
lescent obstruction.” We do not have in 
mind here the distention and distress oc- 
curring several days or so after what ap- 
pears to be an uneventful postoperative 
convalescence. Such a case is under im- 
mediate suspicion for mechanical obstruc- 
tion. We have reference particularly to 
the patient who has had a fairly stormy 
course for three days, with evidence of peri- 
tonitis, and then feels better, only to show 
distention again about the tenth day. Fre- 
quently there is no appreciable recovery 
from the initial peritoneal irritation, but 
distention appears almost continuous from 
the first day. This case is the one that so 
frequently has been diagnosed as peritoni- 
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Fig. 3. Case II. Postoperative convalescent ob- 
struction. The tube is coiled in the stomach. Small 
bowel distention indicates mechanical obstruction. 
The surgeon refused to recognize the necessity for fur- 
ther operative procedure and the patient expired during 
an operation which was undertaken too late. 

tis and paralytic ileus. The condition may 
be neglected for days unless tube drainage 
is successful in holding the distention in 
check. Time and again we have pleaded 
with the surgeon for proper x-ray examina- 
tion, and time and again the answer has 
been: “What’s the use? The portable 
film is unsatisfactory and the patient is too 
sick to be moved. Besides, we have al- 
ready passed the Miller-Abbott tube. 
Let s wait ; what can the x-ray do for peri- 
tonitis?”^ While we are quite aware that 
tube drainage may be of tremendous value 
in just this type of case, it has rarely been 
successful in our hands. e repeat that 
this is not the fault of the tube. We feel it 
is our inabihty to pass it properly and 
quickly. It is not unlikely that this is the 
experience in many other general hospitals. 

Quite aside from the use or abuse of 
the Miller-Abbott tube in this type of case, 
there is still another obstacle that the or- 
dinary surgeon has been unable to over- 
come; that is the problem of moving the 
sick patient to the x-ray department for 
an adequate x-ray examination. Some of 
these patients are not suffering from para- 


lytic ileus. Their distention is due to a me- 
chanical obstruction. Operation is essen- 
tial. If a diagnosis is not too long delayed, 
cure is easy and mortality is practically nii. 
We believe that moving the patient to the 
Bucky table is no real hardship, that it i; 
without danger and will frequently reward 
the surgeon with a quick, accurate diagno- 
sis as to the type of distention which is 
present. W e can see no harm in lifting the 
patient carefully onto a cart and then onto 
the x-ray table. In this connection, it 
must be mentioned that occasionally the 
stationary Lysholm grid has given us por- 
table films adequate for a diagnosis. A 
typical case of postoperative convalescent 
obstruction follows: 


Case II (Fig. .3) : The patient was admitted tofe 
hospital on May 2-5, 1941, complaining of abdowe 
cramps accompanied by menstrual disturbarce 
and a vaginal discharge. A diagnosis of biiatera. 
salpingitis was made, and twenty-four houfi 
a laparotomy was performed. Both tubes, 1 e ® 
dus of the uterus, and the left ovary' were remo' _• 
together with the appendix. The convalescenK ^ 
a little stormy, and four days after 
patient began to show some distention. In 
to relieve this, a Levine tube was passed. . 
time, a diagnosis of peritonitis avas made. 

On the eighth postoperative day, an x-ra} 
ination was finally made, and a diagnosis o 
chanical obstruction of the small bowel 
The tube was showm to be in the stomac . • 
examination ivas made one hour later, 
ing mechanical obstruction, j jot k 

urged. The attending physician still cou 

aroused. Surgical consultation was ca c 

lowing day, and a diagnosis of uiechamca^^^ 
tion with peritonitis as a result of rupture 
The surgeon advised immediate 25 a 

forated bowel was found, markedly ' 

result of a mechanical obstruction. • ” 
was done, but the patient died the same a. 


Comment: Here is a case ol 
cal obstruction developing 
ative convalescent period, wit 
for peritonitis for eight days 
examination was even ordered- 
tion, the operation was # 

four hours after an x-ray co^^- 

made, because the surgeon iri-' 

vinced that mechanical obs ^ -j, 0 

present. We feel reasonably 
if an x-ray examination had ce 
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' ^11- "No gas” intestinal obstruction. Abdomen flat in this case, probably because of the high 

i ! obstruction found at operation. Immediate relief following surgery. 

* Fig. 5. Case I V. The pre-x-ray diagnosis was urinary colic. X-ray showed no stones. There were minimal 
amounts of gas in the small bowel and none in the large bowel. A diagnosis of intestinal obstruction was made 
.(With some hesitation. Further clinical e.\amination showed a small incarcerated femoral hernia. Operation 
... brought about immediate relief. 


, on the fifth day, as soon as distention was 
•l obsen^ed, a diagnosis of mechanical ob- 
straction followed by operation would have 
saved this patient’s life. 

Porhaps the most intriguing case that 
attention is the one we call 
r-'. e no gas” obstruction case. Here we 
ave reference to the film which shows no 
• jgas in the colon and practically none in the 
bowel; at least, the small bowel gas is 
hidden and seen only on very close 
^ inspection. Absence of gas in the colon 
^ under suspicion of 
'/is 1 small bowel obstruction. This 

b de theory that colon gas is 

.i small intestine contents, 

p is only half of the story. 

^^^^^usive diagnosis, at least in the 
' sm u u ^ demanded the presence of 
•rornb Sas in addition to diminution 
Incase large bowel. Such 

/MTp relatively easy to diagnose. 

jV, n the small bowel distention is not 

r 


seen, one is inclined to interpret the find- 
ings as normal. The absence of colon gas is 
then accounted for by supposed rigorous 
and successful cleansing enemas and phys- 
ics. This group of findings has been a 
source of considerable anxiety to us. Fre- 
quently we have been forced to go into the 
clinical historj’- for aid. It is helpful to 
know (1) whether there have been many 
successful enemas and the type of return; 
(2) whether bowel movements have oc- 
curred; (3) whether intestinal obstruc- 
tion is suspected. 

Cases III, IV, and V are examples of 
‘‘no gas” intestinal obstruction. 

Case III (Fig. 4) : The patient was admitted for 
the first time on May 28, 1942, complaining of pain 
in the abdomen and bloating. She vomited several 
times and the bowels W'ould not move ivithout an 
enema. She was nauseated and could not eat or 
drink. This condition had been present for forty- 
eight hours. There was a historj" of cesarean section 
four years before and a hysterectomy two years later. 
Physical examination showed two operative scars 
and a relatively flat, soft abdomen with tenderness 
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in the lower left quadrant. The patient remained 
in the hospital two days and was discharged as im- 
proved, with a diagnosis of fecal impaction. No 
films were taken at this first admission. 

The next day the patient returned, feeling worse. 
At this time films of the abdomen showed no appre- 
ciable gas in the small or large bowel. This absence 
of colon gas, in spite of the lack of visible small bowel 
distention, was considered significant, and a diagno- 
sis of mechanical obstruction in the small bowel was 
made. At operation a band of adhesions was found, 
completely obstructing the jejunum. The colon 
was collapsed, as was a good portion of the ileum. 
Recovery was uneventful. 

Comvtent: Fortunately a resection was 
not necessary in this case. If films had 
been made at the first admission, several 
days of obstruction might have been elimi- 
nated. The relatively flat abdomen was 
probably due to the high obstruction. 

Case IV (Fig. 5): The patient was admitted 
July 24, 1943, and discharged Aug. 2, 1943. The 
complaint was severe pain in the abdomen ; no vom- 
iting. There had been no previous surgery. The 
bowels had always been regular until the present ill- 
ness, which was of only forty-eight hours’ duration. 

Examination showed a good general appearance, 
dry tongue, and distended rigid abdomen. Ten- 
derness was present over all the abdomen. The at- 
tending physician suspected renal colic, but an x-ray 
film of the urinary tract showed no stones. There 
was practically no gas in the colon, and very small 
collections of gas were scattered through the small 
bowel. A diagnosis of mechanical obstruction in the 
ileum was made. In the absence of a previous his- 
tory of operation, we urged the attending physician 
to look again for a hernia. A small incarcerated 
femoral hernia was then discovered. Operation 
showed marked dilatation of the small bowel up to 
the incarcerated loop in the hernia. The patient 
made a good recovery. 

Comment: Here again the absence of 
gas in the colon pointed to the correct diag- 
nosis even though the condition had been 
missed by the attending physician. In 
these cases it must be stated that, unless 
obstruction is previously suspected, the 
film is likely not to arouse suspicion. Ac- 
tually the diagnosis of obstruction in this 
instance was not made immediately by the 
x-ray department. It was made only on 
the next day, and then with considerable 
hesitation. Every once in a while a film of 
the urinary tract is encountered showing 
little or no gas in the colon. It would be 


entirely impractical to diagnose mechani- 
cal obstruction in all such cases. Clinical 
symptoms must be checked, and progress 
films must prove the lack of gas to be con- 
stant. It is likely that some patients may 
normally have only small amounts of gas 
in the colon. It is also possible that the 
patient may have been examined just after 
a good bowel movement, or several suc- 
cessful enemas may have been given. 
All these factors must be determined before 
a diagnosis of mechanical obstruction can 
be based on “no gas” in the bowel. Sel- 
dom, however, have we been able to influ- 
ence appreciably the amount of gas in the 
ascending colon by ordinary enema. 

Case V (Fig. G) ; The patient was admitted Jan. 
14, 1941, and discharged Feb. 1, 1941. For the pre- 
vious two days, she had been complaining of ab- 
dominal cramps and repeated vomiting. Tire pa^t 
history showed an appendectomy. 

The patient was acutely ill and in great pain- f f 
abdomen was soft and not distended. A diagn®> 
of food poisoning was made. Medical consultation 
the next day suggested acute pancreatitis. Trans 
fusion w’as ordered. X-ray examination svas one 
at this time to rule out obstruction. Films a' 
thirty hours after admission showed no colon gas o 
small amounts (negligible, as in the usual a o . 
inal examination) in the small bowel. An x-ru) 
nosis of small bowel mechanical obstruction 
made, but the attending clinician was not i 

At surgical consultation, two days later, meo | 
cal obstruction was first considered, and t len 
lytic ileus. All this time the Levine tube la 
in place. An operation was finally j \ 
third day, and intestinal obstruction was o 
large segment of the ileum was hemorrnagm. ^ 
was much bloody fluid in the peritonea ca 
dense adhesion was cut. No resection "a 
sary. The patient recovered nicely. ^ 

Comment: The absence of 
films (Fig. 6) was striking, but^ '*^pf(lie 
cian could not be convinced in jjpn, [ 
lack of abdominal distention on a . 

Much of the diffuse shadow m ■ 

men is probably due to the . joulfl 1 
the peritoneal cavity, but this if 

not obstruct a view of gas co e , 

they had been appreciable. ° fi,ega- * 
within the distended loops -gju s0' 

shadow in the films? In our 
ies of intestinal obstruction, we s i I 

large amounts of fluid in the sm i 
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food poisoning. deLoA a ^ ^ e.xainination for first thirty hours. Clinical diagnosis was 

adhesions was^cut sufcS^fuIlt diagnosis of obstruction. At operation, a band of 

-;finding of "no gas ?. ^he fluid in and around the coils in the intestines may be the cause of the x-ray 


-• 'No .x^ray eMmlnoH'nn^i**^ previous ulcer led the clinician to make a diagnosis of impending rupture of ulcer 
-.-■immedia'leTy aftef™ d a- film shows a "no gas." intestinal obstructiom OpLtion performed 

■•;,tnbuting factor. diagnosis. The patient expired, delay in x-ray examination being an important con- 


, n, under certain conditions, completely 
distended bowel. 

' J“n group of cases is called 

■-nnf , obstruction, the classification is 
" be glance there appears to 

'"'sino-i on close inspection a 

^ ^®^^^ded loop of small bowel is usu- 


forated. The physical examination showed slight 
distention of the abdomen. Films taken March 21, 
three days after admission, showed no significant 
lesion in the stomach (a diagnosis of perforating ulcer 
had been made by the clinician). Flat films were 
taken and a diagnosis of mechanical obstruction of 
the small bowel was made. Surgery was immediately 
performed. The patient went into collapse on the 
operating table and died three hours later. 


^ awar ^l^riicians at our hospital are full; 
J'abdr,^ ° ^ '^®^^ulness of scout films of th' 

'•ers acute abdominal cases. 0th 

ii' sio^aw "till unaware of the occa 

:''Vl ic ^ value of such films. Cas( 
typi*^.al example of an acute ab 
t aminaf- where earlier x-ray ex 

‘/initiation might have helped. 

Case VI rp’ 

^Ahehosnitni Patient was admitted tc 

'fater. At ,, /.^arch 18, 1944, and died three day; 
? ®f epigastric ^ admission he was complaining 

,^the abdome y°^iting, and some distention ol 
^fii 1943 he ^ period of six days, 

r- a had a peptic ulcer, which had per- 


Comment: Here is a case of mechanical 
obstruction diagnosed from flat films, but 
a delay of three days before x-ray examina- 
tion was ordered cost the patient his life. 
The films showed little or no gas in the 
small or large bowel. In spite of the great 
amount of attention the x-ray department 
has given to these cases, many general 
practitioners are still unaware of the ad- 
vantages of flat films in acute abdominal 
cases. A history of a previous perforating 
peptic ulcer misled the clinician, so that 
intestinal obstruction was not seriously 
considered until three days later. 
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Figs. 8 and 9, Case VII. Figure 8, a postcro-anterior view, shows moderate distention of Uie s'”®*' 
Diagnosis IS intestinal obstruction. In Figure 9, an anteroposterior view', the small bowel gas is hidden suin 
so that a diagnosis would be difficult. These two films demonstrate the necessity of multiple views. 



Fig. 10. Case VIII. Gas in small bowel and some 
in large bowel. No distention in any loops. X-ray 
diagnosis w'as “no obstruction.” Surgeon disagreed 
and operated for obstruction. Postoperative course 
proved this case one of herpes zoster and justified the 
x-ray diagnosis. 


Case VII (Figs. 8 and 9): The 
mitted to the hospital May 12, 1943, 
charged as improved on May 30, 1943. He 
complaining of pain in the right lower ab 
forty -eight hours, accompanied by nausea an 
iting. He had previously undergone an appc i 
tomy and an operation for a femoral 

Physical examination showed a j 0 . 

with swelling in the right lower quadran 
largement of the scrotum, suggesting an inca _ 
hernia. A flat film of the abdomen, taken oi ^ 
of admission, showed little or no gas m . [j„. 
small or large bowel. This led to the dia^i 
testinal obstruction, and an operation 
atcly done. A band of adhesions was o 
stricting the small bowel at the ^ ,j,iclion. 
The hernia was not the cause of the oi 
Recovery was uneventful. 

Comment: Close collaboration 
the clinician and x-ray 
case led to a prompt diagnosis o i 
obstruction, and surgery freed^ 
ized loops of bowel, as shown m 

We have not always been jj/p 

the correctness of our interpreta to 
quently we have had to heog 
forrepeated examinations in ca 




iras 


removed by cleaLfne enem'a '' bowel. No relative distention of cither is seen. Distal colon gas 

question, this film could^be on suniS^If *■” abdomen. If obstruction was clinicallf b 

is large bowel, so that obstniptinrf corroborative. On close examination the patch of gass^ 

problems if obstruction is also suspected^ Cleansing enemas and physics occasionally cause some diagnosh 


finally proved to be intestinal obstructions. 
Aot once in this series, however, have we 
made a diagnosis of intestinal obstruction 
and been proved wrong. We present here 
a case which at first seemed to represent a 
diagnostic error. Postoperative findings 
showed the true diagnosis. 

Case VIII (Fig. lo); The patient entered the 
hospital complaining cf acute attacks of cramp-like 

b^cV^Co^ ”gbt upper abdomen, radiating to the 
jack. Constipation was habitual and the patient 
had always taken laxatives. There was no vomiting 
^ operation for the removal of a bladder stone had 
been done some eight years earlier. 

Phymcal examination showed a distended abdo- 
men with extreme tenderness in the gallbladder re- 
gion. A diagnosis of cholelithiasis was made An 
x-ray examination indicated no mechanical obstr^. 
tion, normal kidneys, no calcified gallstones. The 
surgical consultant, however, advised operation for 
intestmal obstruction, and reported finding a hIZ 
of adhe^ons around the sigmoid sufficient to have 
caused the abdominal cramps and a partial obstruc- 
tion. Surger}’ had apparently been justified We 
reviewed the films and again could not make a diag 
nosis of mechanical obstruction. We recorded this 
as an error against the x-ray department. 


Several days after discharge, the patient report^ 
idrantani 


vesicles developing in the right upper quat.- 
on re-examination, the obvious diagnosis of licrpo 
zoster was made. 


Comment: With due respect to the sut 
geon, we believe that the pain in the ng' j 
upper quadrant and the entire right siae®^ 
the abdomen was due to the develop!^ , 
herpes zoster and that the band of 


sions found near the sigmoid was 




not of any clinical significance from 
point of view of obstruction. 


CONCLUSIONS 

In corroboration of our previous e- 


exp°f’’ 


ences, we present our further rjjjff- 

1. In our hands, the use of the i , , 


Abbott tube was, as a rule, 




5 , as a rum, p 

In some cases it needlessly delaye ; 
tion, giving rise to fatalities. It . 

gives a false sense of security. , <■ 

2. We urge immediate operation ;j 

cases of mechanical obstruction. 
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ig. 15. Urinary colic. A. Gas in large bowel, before cleansing enema. B. Same case after cleansing 
enema. Only distal colon gas is removed in these reflex ileus cases. 


esults were obtained where no reliance 
ras placed on the Miller-Abbott tube. 

3. We feel, nevertheless, that the Mil- 
y-Abbott tube does have distinct value 
nd may sometimes be life-saving where 
iperation is contraindicated and in some 
•ases of postoperative distention. 

4. We urge accurate x-ray study of all 
•^ses of postoperative distention after the 
bird day, to help differentiate between 
Peritonitis and mechanical obstruction. 

feel that such patients, even though 
^'ery sick, should be moved to the x-ray 
apartment for proper and dependable 
alms. Only in this way can we make an 
-arly diagnosis of “postoperative conva- 
^scent obstruction.” 

3. Examples of the “no gas” case of 
° ®b:uction have been described. These 
caused us considerable difficulty in diagno- 
Repeated examinations cleared up the 
P^gnosis in practically every case, 
o- The roentgenologist can and must 
^ssume greater responsibility in determin- 
es the need for surgical intervention in 


7. A Miller-Abbott tube or a Levine 
tube will frequently stop vomiting, giving 
a false impression of improvement. We 
now depend considerably on the x-ray films 
for determining the cause of the distended 
abdomen. The frequency of vomiting and 
the rectal passage of small stools are im- 
portant but not conclusive. 

8. Flat films of the abdomen in acute 
abdominal cases will frequently reveal the 
correct diagnosis. 

5700 N. Ashland Avenue 
Chicago 26, 111. 
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Radiology of the Chest: Its Evaluation 

in the Prevention of Tuberculosis' 

JAMES F. BRAILSFORD, M.D., Ph.D., F.R.C.P., F.I.C.S. 


Birmingham, England 


THE DISEASE 

T uberculosis is an infectious disease 
which, for its transmission, necessi- 
tates contact by a susceptible patient with 
infectious material. Some persons appear 
to be naturally susceptible; in certain 
cases susceptibihty appears as a familial 
tendency: the children of infectious per- 
sons, being constantly exposed to infec- 
tion, frequently fall victims to it. There 
is evidence that we in Great Britain have 
acquired considerable resistance to the dis- 
ease but that this resistance can be broken 
down by debihtating influences such as 
lack of necessary foodstuffs, sunshine, and 
open air, by constant fatigue, overcrowd- 
ing and bad ventilation, by damp and cold, 
and by illnesses, particularly those asso- 
ciated with respiratory infections or fibro- 
sis. 

Public health meastues aimed at isolat- 
ing and educating the infected and remedy- 
ing the defects mentioned above resulted 
in a steady dechne in the incidence of tu- 
berculosis, and there is every reason to be- 
Ueve that more enthusiastic and consistent 
work along these fines would cause a con- 
siderable further reduction. In the early 
yeam^ of the war, when its restrictions, im- 
positions, and black-out conditions forced 
the population to share these debilitating 
influences with a large number of infectious 
persons (estimated as at least 50,000) who 
were deprived of medical aid because of the 
shortage of doctors, we saw a definite in- 
crease in the number of cases of tubercu- 
losis. 

Like all other infectious diseases, tuber- 
culosis has an incubation period which is 
followed by an onset with definite clinical 
signs and symptoms. These vary accord- 
ing to the susceptibility of the patient and 
the virulence of the infection. In some 


cases the gravity of the disease becomes 
apparent soon after the onset; at the 
other end of the scale are those patients 
who exhibit signs and symptoms of a rela- 
tively mild respiratory disorder which are 
mistaken at first for those of a cold, or in- 
fluenza, and, if they continue, of bronchitis. 
The majority of these milder cases termi- 
nate in complete recovery; we only know 
of their existence because we find evidence 
of old healed lesions. Some cases, how- 
ever, show but temporary recovery, lasting 
for a variable time, from a few months to 
ten or more years, after which a recurrence 
of activity of the disease develops the 
symptoms of such recurrences vary in se- 
verity and call for treatment accordinglj- 
The gradual development of a chronic in- 
flammatory condition of the lungs with its 
bouts of quiescence and activity may w 
attract attention to the gravity of the is 
order. During quiescence the patient ma) 
feel quite able to work and enjoy a cer am 
amount of leisure over a period of twfflt) a 
thirty years or more, and neither he na 
his doctor may suspect the true 
the disease. But for its infectious na 
and the possibility of others jfj 

tuberculosis for the greater period o 
duration may not present the 
symptoms of such pulmonary con i 
as silicosis, bronchiectasis, and ast w 

Diagnosis of infective cases can 
tablished by examination of the 
but of late years the spectacular : 

stration of tuberculosis by j 

has led doctors to consider the la j 

means of early diagnosis. How I 

been brought about? | 

radiology 

With the discovery of x-rays y 
gen, in 1895, began the attenip ^ 
onstrate tuberculous foci in 


1 Accepted for publication in January 194.5. 
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In the early years, because of 'the neces- 
- sariiy long exposures during which it was 
. impossible to keep tlie patient or his lungs 

■ sufficiently stationary, only the grosser le- 
sions could be detected. Gradually tlie 

: time of exposure was progressively reduced 
by the introduction of units having a 
' greater output of x-rays and the manufac- 
ture of faster and faster films and intensify- 
: ing screens. The quality of the radiographs 
was also improved by perfecting the con- 
■: trol and output of tlie tube and reduction 
of its focal point, as well as by employing 
emulsions on film and screen of the finest 
“ grain. These factors permitted the radiolo- 
'.gist to produce radiographs which showed 
the more minute detail of all structures 
'Taving contrast density. But this detail 
' was not understood, and, as in so many 
spheres into which radiology has been 
■introduced, bold interpretations were ad- 
'."vanced before the normal and its varia- 
■“tions had become known. The vascular 
;• pattern of the lung, for instance, with its 
P infinite variety, was frequently and still is 
interpreted as hilar tuberculosis with peri- 
^ bronchial spread. Such errors could not 
escape the attention of able physicians, 
•; who were thus taught to distrust radio- 

■ graphic interpretation. 

; Gradually, however, the work of reliable 
; radiologists has convinced the physician 
'-'that radiology can make important con- 
tnbutions toward the elucidation of clini- 
jieal problems. Today, with good technic, it 
-’■'IS possible to produce radiographs showing 
ypical appearances for many conditions, 
^.'including tuberculosis — so typical that 
^ven the novice ■with average intelligence 
;• can readily be taught to recognize them at 
(•; ^ glance. It is perhaps this ready recogni- 
,/■ ion which is really responsible for many 
./misinterpretations, because, having ac- 
t ' superficial knowledge so readily, 

e novice is apt to assume the cloak of 
onipetence and seek little further for 
oaming. Without experience, he fails to 
PPreciate the full significance of the fol- 
artefacts on the films 
S ^PPoarances which may simulate 
C: ological lesions; (2) that the radio- 


graph is a measure of the relative densities 
of all the structures between the x-ray 
tube and the film, including all the material 
or tissue on the skin of either side of the 
area covered and all structures within; 
(3) that certain protuberant structures, 
as the nipples, breasts, male generative 
organs, warts, muscle folds, etc., when 
pressed against the film, screen that part 
of it with which they are in close contact 
from the secondary radiation that fogs 
the adjacent film, and thereby produce a 
transparency which, in contrast to its 
surroundings, suggests an increased den- 
sity and may be interpreted as a foreign 
body within ; (4) that all the structures of 
the area covered by the film, no matter how 
far they may be separated anatomically, 
are brought together in the plane of the 
film into one conglomerate mass which pre- 
sents a kaleidoscopic variation of appear- 
ances, not only as the result of disease in 
any of the tissues but, what is perhaps 
still more important to reaUse, even under 
normal conditions; (5) that the lesions 
in each disease have many different ap- 
pearances and yet many diseases may at 
one stage show appearances which are in- 
distinguishable from one another; (6) that 
a lesion must have acquired a certain size 
or produced a relative contrast density in 
the'adjacent tissues before it can be visual- 
ised radiographically, so that there is an 
early stage in all lesions in which the radio- 
graph is of no value; (7) that in disease the 
radiographic evidence lags behind the 
clinical symptoms and signs, and this ap- 
plies at the beginning as well as in the 
convalescent stages. 

Failure to appreciate these features, ' 
particularly when associated with inade- 
quate clinical investigation, is responsible 
for dangers to the patient which are more 
real than apparent. I have known the 
chest to be repeatedly needled for pus be- 
cause the radiograph showed a spindle- 
shaped opacity on the lateral wall of the 
thorax, due to projection of the opacity 
of the biceps (the radiograph having been 
taken with the arm against the patient’s 
side) over the chest wall. Operative meas- 
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ures have even been performed or lengAy 
investigations made to seek information 
as to the nature of an artefact on a film and 
to explore the normal and its variations, 
which were not known. On the other 
hand, neglect has followed the mistake of 
interpreting the appearance of patho- 
logical conditions as that of normal struc- 
tures. 

Obviously, therefore, it is the duty of 
any medical practitioner who wishes to 
take the responsibility of interpreting 
radiographs to acquire the knowledge 
which would preclude the errors men- 
tioned above. He is held responsible in 
the comts in certain cases if he fails to have 
a radiograph taken. Is he not even more 
responsible if he attempts to interpret 
radiographs of which he has little or no 
knowledge ? We as radiologists are in some 
measure to blame for the present state of 
things. We have paid more attention to 
spectacular demonstration of radiographic 
appearances than to a careful study of 
just what those appearances have meant. 
The film has been the attractive feature 
rather than the report. Most of our con- 
tributions to the hterature and to society 
meetings have been devoted to a demon- 
stration of what the radiograph can show, 
and there has been far too little attention 
or emphasis on the fact that there are 
many more conditions of which the radio- 
graph will not give the slightest indication. 
Because of this, clinicians have come to 
depend upon the radiograph for help in all 
cases and they are so disappointed when 
they receive negative reports in the pres- 
ence of marked clinical signs and symp- 
toms that they tend, sometimes with no 
reason whatever, to attribute the failure of 
radiographic contribution to the poorness 
of the radiographs or the incompetence of 
the radiologist. No wonder they are 
tempted to do their own radiology. To 
this there can be no objection, providing 
they expend every reasonable effort to 
study all the factors concerned with the 
production of the radiograph and its inter- 
pretation, and to keep abreast with all the 
advances in radiology. But to do this. 


they must become radiologists, for those 
of us who devote our whole time to radio- 
logical study have problems every day 
which we find difficulty in solving. In the 
solution of these we often obtain the best 
help from the physician who has made a 
careful study of the clinical aspects of the 
case; without this study we should be 
deprived of help and the solution would 


escape us. 

There is probably no branch of medicine 
or surgery where co-operation behveen 
clinician and radiologist is productive o 
so much good work for the patient or 
where failure to co-operate can lead to so 
much error in judgment and heatment 
as in tuberculosis. Neglect in either s{k 
cialty tends to lead one or the otter o 
seek his own facts in a sphere m which » 
is not experienced. To do this, e r 
quently neglects to obtain 
his own particular specialty, with t 
suit that he can make little or no u 

contribution and his judgment suiters. 

The reason why cases of 
are missed is that no atterap 

made to exclude the ? s^tum 

currence by examination of tn 1 
for the bacillus or by radiography 
chest. Either or both of these ) » ^ 
positive evidence or such as wi 
case under suspicion. In some 
the sputum provides_ the ev 
the lesions have acquired a s ygn. 

permitting radiographic -qjjj \rill 

An even greater fluoresced 

not be recognisable on tn 
screen. The clinical ^ 

may be recognised by ^ Uicap- 
physician at a time when rad , 
pearances are normal, , , jjj some 

evidence lags behind the that tl^^ 

cases the patient is so ^ . by & 

clinical signs are rapidly t ^ 
tensive radiographic ^eousl)' 

that some clinicians have jjsease''^^’ 

garded this as evidence that gymptc'’’' 

missed because it was 
less and no radiograph was ^ 

in the less susceptible patien , ^ far- 

cian persists in his suspicion a 
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, thef radiograph taken after an interval of 
^ time, depending upon the degree of sus- 
, ceptibility and upon tlie virulence of tlie 
, organism, roentgen evidence will be forth- 
coming in the positive case. Failure to 
' seek this radiographic confirmation fol- 
‘ lowed by temporar)'- or permanent im- 
, provement in tlie general condition will 
result in failure to diagnose the disease. 

' The patient may now unsuspectingly be- 
come a chronic carrier. 

Since tuberculosis is an infectious disease 
having an incubation period and a further 
period which may be without radiographic 
evidence, we must, if we are to use radi- 
olog}'^ as a preventive measure, ask for 
early roentgen examination of all persons 

■ showing signs or symptoms of chest dis- 
' ease and sequestrate those with negative 
' findings until, after an interval of say three 
' months, a repetition of the examination 

confirms tlie earlier observation. In addi- 
' tion, we must repeatedly examine all those 
persons who are known to have been in 
' contact with the disease. Those who are 
found to be infective must be segregated or 
; at least taught how to avoid infecting 
others. The latter would appear to be the 
; only course available and it must obviously 
•' depend upon the goodwill and. determina- 
i tion of each patient. This in itself is a de- 
r mand unlikely to be met in all cases, for 
; the chronic disease permits of long life 
and practically normal activity, in which 
! forgetfulness cannot be surprising or en- 
; tirely blameworthy. This program repre- 
! sents a formidable demand upon medical 
and technical staffs, equipment, and ac- 
• oommodation, but it might be met with 
. multiple teams using routine mass radiog- 
: ■ ’■aphy. Anything short of, this can hardly 

■ ^^P^osent a useful contribution to preven- 
tive medicine, for the infectious person who 

not been examined can spread the dis- 
ease. 

examination, at three- 
of groups of persons quali- 
the Services, the police, 
; or medical students, will permit us 

, 0 etect all those with radiographic signs, 

ome with early infection would be missed, 


Radiographic 
^onth intervals, 
fying, say, for 


but they would be picked up on the next 
examination in three months. The ne- 
cessity for the repeated examinations is 
due to the fact that we are dealing with a 
selected group of persons who are in no 
way prevented from coming into contact 
with infection at home or during recrea- 
tion. Unless the infected are detected 
early, they too could become unsuspected 
centres of infection, the more dangerous 
because they had been reported as free 
from radiographic signs of disease. By 
such enforced periodic examination tuber- 
culosis in those groups could be kept at a 
very low figure. It would be possible to 
lower the figure and perhaps even extend 
the interval between examinations if we 
could prevent infection from outside the 
groups. For regularly repeated radio- 
graphic investigation of the entire popu- 
lation — and this would be necessary if 
possible sources of infection are to be elim- 
inated~the prodigious demand upon staff, 
equipment, accommodation, and time of all 
concerned, is beyond all reason when so 
many aspects of fife call for attention. 
To use group examinations to exclude in- 
dividuals from certain professions or call- 
ings is not without serious injustice to them 
and loss to the calling; they are still mem- 
bers of the community; they have a right 
to live and receive what treatment is de- 
sirable. 

EVALUATION OF RADIOGRAPHIC FINDINGS 

But what of those who are found to have 
radiographic evidence of tuberculosis? 
Many persons are infected and recover 
completely without any specific treatment, 
often without knowledge of the nature of 
their illness. Some of these will show mini- 
mal radiographic lesions, but the discovery 
of these in a general survey of symptomless 
persons has not the importance it has in 
patients who are examined because they 
have symptoms. As I have previously 
stated — -and the statement has been en- 
dorsed by several writers — the patient at 
the onset of the disease may show cHnical 
signs and symptoms, may even have 
tubercle bacilli in the sputum, yet the 
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radiograpliic appearances may be normal. 
How seldom are we able to show radio- 
graphic evidence of miliary tuberculosis 
when the physician requests it because of 
the gravity of the symptoms it has pro- 
duced.’ The most significant and earhest 
indications of tuberculosis I have found not 
accidentally during examination for some- 
thing else or in routine chest radiography, 
but in patients suspected by the physician 
to have recently contracted the disease. 
In some cases these indications have ap- 
peared in a patient who a month or so be- 
fore had no signs of them; in some cases 
they can be seen clinically and radiographi- 
cally to develop rapidly in spite of eveiy 
known method of treatment. Such mini- 
mal lesions do not represent the "healed” 
form which we accidentally discover by 
suTA^eys. The discovery of the latter in a 
S3Tnptomless patient involves the au- 
thority in the responsibihty of determining 
their significance. This may mean re- 
peated radiography, periods of observa- 
tion, and extensive investigations, and in 
the end, because the patient remains 
symptomless, perhaps for several years, he 
eventually receives the instructions which 
well might have been given in the first in- 
stance, i.e., to report to his doctor or cliiuc 

if certain signs or symptoms develop; and 

develop they may at any time, five, ten, or 
twenty years later. Or they may never 
develop, but during all this time the life of 
the patient, his social contacts, his hving, 
his insurances have been seriously inter- 
fered with without conferring anything 
but expense on the community. 

Brian C. Thompson, who is apparently 
unfamihar vdth patients showing the early 
climcal signs and sjmiptoms of pulmonary 
tuberculosis, since he regards them as 
“freak cases,” which he states “can usually 
be traced to poor x-ray technique or a cleri- 
cal error in the bacteriological depart- 
ment,” is characteristically an enthusiastic 
advocate of mass radiography. Yet he 
states: “YTiile there may be no statistical 
proof that detection and treatment of a 
small early lesion ultimately improve the 
individual prognosis, there is not a scrap 
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of evidence to the contrary,” and; “Re- 
examination of persons initially x-ray neg- 
ative, from a selected group of those con- 
tinuing in contact with a sputum-positive 
associate, is so unprofitable that it can be 
practically neglected.” 

The members of the public, through its 
ministers, who were advised by mass radi- 
ography advocates, have been told in the 
papers, on the wireless, and at multiple 
demonstrations, that by early detection ad 
treatment the disease can he cured. Surely 
they have a right to statistical proof of 
this if they are to submit to the examina- 
tion and help to bear its great cost. Fur- 
ther, if we can neglect those knovsn to be 
continuing in contact with a sputum-posi- 
tive associate, why bother about the major- 
ity who are not so unfortunate? 

The chronic cases of puhnonar^’’ tubercu- 
losis may show extensive fibrosis of the 
lungs, cavity formation, and many othu 
complications, but patients who have ha 
the advantage of early diagnosis and 
torium treatment may be discharged from 
the sanatoria with these lesions. As long 
as we caimot enforce compulsory segrega 
tion, the most to be hoped for in th^e 
cases, from the aspect of preventive me 
cine, is that they wall not infect o 
but, except for the publicity of their i ^ 
and, we hope, the education they av 
profited by, they may become joint agen 
of infection with the undiagnosed , 

There are many other criticisms v 
can be levelled at the principle 
diography and the manner in whi ^ 
conducted. Many of these ha've 
stated in previous papers (I'S)- 

CONCLUSIONS ^ 

The early signs and 
monary tuberculosis should be we 
to all medical students. They s on 
be taught that it is essential to me 
interpretation of a radiograph o 
by an expert in the records of me 
obtained at a thorough clinical in' 
tion of all patients with signs 
toms of pulmonary disease; 
radiographic appearances in sucri 
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i normal, a further radiograph should be 
: maiie at a later date, the interAfal depend- 
! ingion the cHnical findings; that treat- 
: meiit depends upon the clinical aspect of 
:: the* case and not on the radiographic 
. changes — the latter may appear extensive 
in a patient who is apparently fit — even 
; sanatorium treatment cannot improve 
upon this. 

r Periodic roentgen examination should 
i be made of all those in contact with pulmo- 
•, nar}*^ tuberculosis and of all those who are 
engaged in industries associated ivith dust 
V and noxious fumes known to cause damage 
4 to the lungs. The doctor should be given 
w. every facility for obtaining a chest radio- 
j graph in any case in whicli he desires it. 

In view of the very great expense in 
time and money which would be involved 
in carrying out the above recommenda- 
tions, mass miniature radiography ap- 
.. pears the cheaper solution. Regularly 
repeated mass radiography of a selected 
group of the population, t.e., the Services, 
schools, universities, professions, or trades, 
may be a means of excluding persons from 
■V group who are likely to infect others, 
but for the population as a whole this is 


not a material contribution to preventive 
medicine and it may impose an injustice 
on the members of the group who happen 
to show radiographic signs, though these 
may be of no clinical significance. 

Mass radiography of the population 
without compulsory segregation of all in- 
fected persons would involve so many medi- 
cal and technical offices and so much time, 
equipment, and accommodation, without 
materially contributing to preventive medi- 
cine and without assurance of freedom 
from error, that it is unreasonable. 

We have neither the trained staffs, 
equipment, nor accommodation to treat all 
the infective patients whom we know or 
find with ordinary present-day methods. 

20, Highfield Road 
Edgbaston 
Bimiingham, 15 
England 
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Vertebra Plana (Calve)' 

Report of a Case 
A. F. MASSARO, M.D. 

Tampa, Fla. 


I N A PAPER read before the British Ortho- 
pedic Association at Bologna in 1924, 
Calve (lo) first described a lesion of the 
vertebral body which he called “a localized 
affection of the spine suggesting osteo- 
chondritis of the vertebral body with the 
clinical aspect of Pott’s disease.” At that 
time he had but two cases to present, one 
observed by him and one by Brackett (2) 
of Boston. Four years later, when he 
wrote his essay for the Robert Jones Birth- 
day Volume (1&), he had collected only 
seven more cases, none of them his own. 

In the United States, Buchman (3a) was 
the first author to aid in crystallizing this 
new disease entity by reporting two cases 
in 1927 and differentiating the condition 
from vertebral epiphysitis, or Scheuer- 
mann’s disease (36). When Sundt (4), a 
Norwegian orthopedist, searched the world 
literature in 1935, he was able to gather 21 
recorded cases. Several of these, however, 
were not Calve’s disease in the opinion of 
Dale (5a), who reported two cases, one in 
1937 (56) and one in 1942 (.5a). Sundt’s 
article contains an extensive bibliography. 
Mezzari (6), reviewing the literature in 
1938, mentioned 27 published cases, but 
added that, on the basis of a questionnaire 
suggested by Lindstroem, only 17 were 
typical examples of the disease as described 
by Calve. In the United States, cases have 
been reported by Kuhlman (7) and Mitch- 
ell (8): in South America, by de Albu- 
querque (9) and Allende (10). 

The confusion of nomenclature in the 
literature increases the difficulty of coming 
to a correct diagnosis. Many different 
names have been applied to this condition, 
the more common being osteochondritis of 
the vertebral body (Buchman, 3), osteo- 
chondritis deformans vertebrae (Voke, 11), 
infan tile pseudospondylitis (Mezzari, 6), 

' Accepted for publication in December 1044. 
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and vertebra plana (Calve, 1). Becauko! 
the great degree of flattening of the verte- 
bral body, I prefer the descriptive tenn, 
vertebra plana. There is no evidence in 
support of osteochondritis, as the diseases 
not characterized by inflammation of bone 
or cartilage, | 

Vertebra plana occurs in children be- 
tween two and fifteen years of age, llost 
frequently, according to Kuhlman (7), it is 
observed in those whose ages range from 
five to ten years. Mezzari (0), however, 
believed the age of predilection to be be- 
tween four and seven years, In the case 
to be presented here the age of the cbi 
was three years. The condition is obsent 
with approximately equal frequency in t e 
two sexes. The children most common) . 
affected are healthy, active, ^ 
moderately overweight; in these chi rc 
the epiphyses are growing more rapi ) 
than in those who develop more slow y. 


ETIOLOGY 

The present conception ^ of 
plana is that it is due to a primary asep 
necrosis of the body of the vertebra, w 
in turn is the result of an 
blocking of the blood supply- Th*2 “ 
damage to the blood vessels, ^ 
dysfunction subsequent to a disease 
vasomotor fibers or a change in t e a 
tonus, is unknown. Vertebra 
lows in the spine a course similar o 
coxa plana in the hip. jn 

The etiology is not definitely hno 
a fairly high percentage of cases 
infectious disease precedes the 
symptoms. In most of the case® 
there is a history of a relative ) 
trauma. Other suggested coH- 

endocrine disturbance, rickets, 
genital anomaly. Buchman ( 
there is "an imbalance between 
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* • 

Figs, 3 and 4. Roentgenograms made thirty-four and seventy-seven days after interred^* 

and 2. On Kov. 30. 1933 (left), the body of the vertebra appears as a thin oisk. osteoIfS,' 

spaces are of normal width. After seventy -seven days (right), the stage of ^ -j^ases of the 

complete, ending the period of degeneration and disintegration, the first of the two aistin p 
Only a wafer-like remnant of the old bodj’ remains (Jan. 12, 1934). 


and collapse is followed by a protracted 
reparative period in which regeneration of 
the bone occurs. According to Phemister 
(15), repair of aseptic dead bone is ac- 
complished after the revascularization and 
invasion of necrotic bone by osteogenic 
tissue, the dead bone being replaced by new 
bone. The rate and completeness of re- 
placement depend largely on the amount of 
revascularization and on freedom from 
weight-bearing. The longer the period of 
immobihzation, the more rapid and com- 
plete is the restoration. The pathologic 
study of Mezzari’s classical case showed 
that the necrosis of the vertebral bodj’’ was 
entirely aseptic in character, without any 
trace of inflammation, with revasculariza- 
tion and partial regeneration of the bone 
( 6 ). 


! 

SYMPTOMS ^ 

:n his early description pf 
:ity, Buchman (3&) 
iracterized by an insidiou 
; or slight pain, J 

iscle spasm, tenderness, o', 

mation or deformity m 
leralized kj^phosis or sco |0 ^ 

rtion to the pathologic ^ ° .jjjptos''-' 

ated in roentgen studies, 

;m to be mild, as thej'^ mc 
re reported. 

roentgen 

Roentgenograms establish the ^ 

11,. vprtebra is u.-irk’ 
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ated in tlie case presented. In the early 
agesj the period of degeneration and dis- 
tegration, tliere was a wedge-shaped de- 
nnity of the involved second lumbar 
:rteb‘ra (Figs. 1 and 2), with a preserva- 
)n of die intervertebral disks. This was 
pidly followed by progressive flattening 
id compression of the vertebral body un- 
a thin disk of bone of increased density 





made July 6, 1934, nin< 
onset of symptoms. The body of th< 
become elongated, and there has been s 
riod height. The second phase, th< 

jyp regeneration and reconstruction, has non 


gained (Figs. 3 and 4). The adjacent 
^^ertebral disks were of normal width, 
s ghtly wider than normal. The in- 
7 7^ intervertebral disks above 
. the affected body was char- 
:«nstically maintained. After the period 
^generation was completed, the phase 
^ regeneration or reconstruction began. 
)dv after the onset, the vertebral 

crp ireeome elongated, with a slight 

Tteh ^ 1 ° 

he spaces were wider than normal, 
growth of the body was progressive, 



Fig. 6. Evidence of the increased height of the 
vertebra! body and of the great regeneration of bone 
is presented in this roentgenogram, made Dec. 30, 
1937, four years and two months after the onset. Note 
the anteroposterior increase in the length of the verte- 
bral body with concave indentations along the superior 
and inferior borders, caused by nodular protrusion of 
the nucleus pulposus, or ^chmorl’s nodes. 

but the period of growth was greatly pro- 
tracted (Figs. 6 and 7) . Eleven years after 
the onset, the body had attained approxi- 
mately 100 per cent of its normal size (Figs, 
8 and 9). The intervertebral spaces 
were well preserved. 

DIFFERENTIAL DIAGNOSIS 

Clinically, vertebra plana is doubtless 
frequently diagnosed as tuberculosis of 
the spine. In this latter condition, chiefly 
a disease of childhood, an irregular destruc- 
tion of one or more vertebral bodies is fol- 
lowed by their collapse and involvement 
of the intervertebral disk. Thinning of the 
intervertebral disks may be the earliest 
sign of the disease. There is one type of 
tuberculosis which strongly simulates ver- 
tebra plana. Here the flattened body of 
increased density represents two fused 
collapsed bodies as revealed by two neural 
arches attached posteriorly to the flattened 
mass. Vertebra plana is, therefore, easily 
distinguished from tuberculosis of the spine 
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Fig. 7. Roentgenogram of Sept. 30, 1941, showing 
further growth of the vertebral body. It has now at- 
tained 75 per cent of its normal size. The reparative 
stage has been greatly protracted. 


by the appearance of a flat body of in- 
creased density, the absence of loss of the 
intervertebral space, the regeneration of 
the body , and the fact that almost without 
exception only one body is involved. The 
destructive changes in tuberculosis of the 
spine are frequently accompanied by a 
fusiform shadow about the diseased area 
due to a paravertebral abscess. 

Vertebra plana is a distinct entity to be 
distinguished from the so-called vertebral 
epiphysitis or Scheuermann’s kyphosis 
dorsalis juvenilis. This is usually a disease 
of early adolescence. There is, as a rule, a 
well defined dorsal kyphosis with involve- 
ment of several thoracic vertebrae, in most 
instances limited to the lower half of the 
thoracic spine. The most constant change 
is irregularity of the upper and lower sur- 
faces of the vertebrae, particularly at their 


SepteolerlSI) 


anterior margins. This is usually accom- 
panied by an irregularity in epiphyseal 
calcification. The epiphysis appearsltok 
fragmented. With these changes thWei- 
a slowly progressive wedging of the in- 
volved vertebral bodies. 

In hyperfunction of the parathyraii 
glands in which there is a disturbance c' 
calcium metabolism, there is a general <fe- 
calcification involving the entire skeletal. 
One or more thoracic vertebrae may havea 
uniform shortening without involvemeDi 
of the intervertebral disks. 

Osteoporosis and metabolic disturbaotJ 
are also to be considered. In the rare forms 
of hunger, traumatic, and metabolic (Iv 
calcification, there may occur a fiattenffl, 
of the vertebrae with much swellingo ^ 
nucleus puiposus, producing a conca'f 
deformity on the superior and ifllenff 
borders of the weakened decalcified ' 


ral bodies. , ^ 

Malignant tumors of the spine are 
use to be differentiated. Such esio 
are in childhood. Sarcoma, 
umor, and hypernephroma all pf 
estruction of vertebrae without 
uishing characteristics. A gian ^ , 

aor, myeloma, or hemangioma inay 

ypical changes. Collapse o 
odies with preservation o 
ertebral space and articular 
rdicative of a metastatic ma ig 


TREATMENT ANO PROGNOSIS 


TREATMliW 1 jjjj 

Recumbency and 


N-ecumoency anu • V; 

ne by means of a plaster-o p ^ 


oy means ui a. in tlif 

gien satisfactoiy resufe^ 


, 

Tea cases. ^ , tens the 

longed immobilization s o jj. 

structive phase, while ac i y 

quate immobilization pro ‘'■' 


^uate immobilization p jg t;.. 

)rable prognosis 

outcome. The r I 


mate outcome.^ gci 

nity does not interfere ' 
the case presented, rtef 

i was demonstrable 

rs; a shorter time 
uired had the period ot 
n sufficiently prolongs 
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•fegeneration^ol’ tl^ ^ t years after the onset of the disease. The complete 

:"same as that of nnrm=fi 1 ^ n 'u "’® demonstrated m the lateral view. The height of the vertebra is the 

sate still evident lumbar vertebrae. The concave indentations along the superior and inferior borders 

no evidence nf p „ anteroposterior view shows the complete regeneration of the body of the vertebra with 
“®"ce of a paravertebral abscess. The intervertebral spaces are well preserved verteora iMtn 


report of case 

'■'Kr!! admitted to Columbus 

2-5. 1933. His mother 

from i previously he had fallen 

^ about 2 feet in height, but had not 

' few Jl although he had fallen on the spine. A 

to nipt? ^ noticed that, when he wanted 

-llip something from the floor, he would bend 

■ ever back straight, without, how- 

.. ever, comnlair,;.., — r_ • ° . ’ 


'DlainpfT"'/* aming of pain. One week later he com 
■die tim ° f region of the umbilicus. At 

■ lordosis^ de walked in a position of 

'Shoulders abdomen protruding and the 

i ■p/ .'•“’'“"'n back. 

fl'ealthv^' T iT^^ developed, well nourished, and 
/over th 1 slight tenderness on pressure 

I’nade bv Neurologic examination, 

sensorv pVi ^ Impastato, gave no evidence of 

i'lior was th^^^^^ gluteal region or lower limbs, 
'•limbs change in the reflexes of the lower 

iatrophv n reflexes and no 
. The tp I'^’dllation of the gluteal muscles, 
cstimatin'^^^^^^i^*^^ normal. The hemoglobin 
' "as 4 I the red blood cell count 

■ ’ 0 , the white blood cell count was 7,400, 


and the differential count showed mature neutrophils 
60 per cent and lymphocytes 30 per cent. Reaction 
to the Wassermann, Kahn, and tuberculin tests was 
negative. The blood calcium content was 8 mg. per 
100 c. c., and the sedimentation time was one hour 
and twenty minutes. 

Roentgen examination was made on Oct. 26. 
Roentgenograms of the lumbar spine showed that 
the second lumbar vertebra rvas compressed and 
wedge-shaped in appearance (Fig. 1). The inter- 
vertebral spaces were, however, well preserved. An 
anteroposterior view showed a collapse of this verte- 
bra (Fig. 2). There was no evidence of a para- 
vertebral abscess. Roentgenograms of the skull, 
thoracic spine, thorax, pelvis, and extremities 
demonstrated no pathologic change in bones or 
joints. 

On Oct. 27, a p!aster-of-paris jacket extending 
from the shoulders to the hips was applied. Roent- 
genograms made on Nov. 30 showed that the body of 
the vertebra had become a thin dense disk (Fig. 3). 
The intervertebral spaces 3vere of normal width. 
On December 23, against the advice of the attending 
physician, the parents took the patient home and 
soon removed the cast, but they permitted the child 
to be kept under observation No doubt the re- 
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generative process would have progressed more 
rapidly had the period of immobilization been pro- 
longed. 

On Jan. 12, 1934, seventy-seven days after the 
initial roentgen examination, the stage of com- 
pression and osteolysis was complete. There re- 
mained only a wafer-like remnant of the old verte- 
bral body (Fig. 4). After nine months had elapsed, 
the body of the vertebra was elongated and slightlj' 
increased in, height; also, widening of the inter- 
vertebral spaces was apparent. The period of re- 
construction was now under way, as shown by a 
roentgenogram made on July 6 (Fig. 5). On Dec. 
30, 1937, four years and two months after the onset, 
roentgen examination gave evidence of greatly in- 
creased height of the vertebral body and of much 
regeneration of bone (Fig. 6). Roentgenograms 
made on Sept. 30, 1941, seven years and eleven 
months after the onset, demonstrated further growth 
of the body, which had now regained three-fourths 
of its normal size (Fig. 7). The regenerative phase 
is now complete, after eleven years, with full restora- 
tion of the height of the body (Fig. 8). The antero- 
posterior view shows the normal appearance with 
no evidence of a paravertebral abscess (Fig. 9). 

At the present time, the patient, now in his 
fifteenth year, is overdeveloped and in excellent 
health. He leads a particularly active life. In 
spite of the slight deformity of the reconstructed 
second lumbar vertebra, he complains of no dis- 
comfort, and recent physical examination revealed 
no limitation of motion. 

SUMMARY 

Calve’s vertebra plana is almost without 
exception an affection of a single vertebra. 
It runs a cyclical course. The first or de- 
structive phase of the cycle is relatively 
rapid, extending through a period of about 
two months. The second or regenerative 
phase is greatly protracted and may ex- 
tend through a period of eight years or 
more. 

The disease occurs in early childhood. 
The etiology is unknown. Pathologically, 
the process is one of aseptic necrosis of the 
vertebral body. 

The characteristic roentgen findings are 
as follows: 

(1) A wedge-shaped deformity of the 
vertebral body ,is observ^ed in the early 
phase and is followed by a complete col- 
lapse or flattening of this body. 

(2) The intervertebral spaces are not 
affected, or they may be slightly wider 
than normal. 


(3) Regeneration of the vertebral bodj 
takes place without proliferation of bone, 

(4) Only one vertebral body is usually 
involved. 

A case is reported in which the pafiest 
has been under observation for elevtc 
years. With completion of the degenera- 
tive phase of the disease in a few month, 
the regenerative process has since con- 
tinued to be slowly progressive over tbis 
long period of time, and complete regenera- 
tion has only recently been demonstrated. 

In view of the small number of cases re- 
ported, it is probable that the condition is 
mistaken for tuberculosis of the spine or 
the so-called vertebral epiphysitis, an 
error suggesting that made regarding co-U 
plana before Legg, Calve, and Pcdhs 
(5, 8, 12) differentiated it from tuberculo- 
sis of the hip. 


Tampa Municipal Hospital 
Tampa 6, Florida. 
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Metallic Foreign Bodies in the Gallbladder: Case Report' 

MARK S. DONOVAN, M.D, 

Denver, Colo. 


T he rarity with which inanimate 
foreign bodies spontaneously find their 
way into the gallbladder makes the fol- 
lowing case seem worthy of recording. 
In this instance two metal needles or pins 
were found in the gallbladder of a patient 
who had no previous accident or operation 
to account for their presence. 

Mrs. L. B., a .52-3'ear-old white housewife, was ad- 
mitted to Mercy Hospital (Toledo, Ohio), complain- 
ing of occasional attacks of sharp pains in the left 
upper abdominal quadrant, lasting a few hours and 
unrelated to meals or to exertion. She had never 
been jaundiced, had noticed no clay-colored stools, 
and even on close questioning gave no history of 
pain in the right side of the abdomen, back, or 
shoulder. Her past history was non-contributory. 
She had never had an abdominal operation. 

Physical examination revealed nothing of note. 
There was no tenderness in the abdomen, and no en- 
larged organs or masses were palpable. There was 
no abdominal scar. Routine laboratory studies of 
the blood and urine gave normal findings. 

Oral cholecystography, with Priodax, revealed a 
faint gallbladder shadow in normal position in the 
abdomen, and films taken in all projections showed 
two metallic foreign bodies within the gallbladder 
shadow, each haying a faintly positive calcu- 
lus near one end. They were freely movable, lying 
first parallel and later across each other (Fig. 1). 

On the next two days, roentgen examinations of 
the colon and upper gastro-intestinal tract were 
done, the only noteworthy finding being a smooth 
shallow defect on the upper border of the duodenal 
bulb, as from external pressure. This -was inter- 
preted as suggesting adhesions between the bulb 
and the gallbladder, since in all projections the 
metal needles lay very close to the bulb and could 
not be separated from it by pressure. 

The patient could not recall having swallowed any 
needles or pins but stated that for many years she 
had made her own clothing, so we may assume she 
had ample opportunity to swallow such objects. 

Cholecyslectom}^ was done a few days thereafter. 
The gallbladder, which was tightly adherent to the 
first portion of the duodenum, was removed intact 
with the cystic duct. On opening the gallbladder in 
the laboratorjq a short piece of one needle was broken 
off and it was immediately apparent that both 
needles were much corroded. Each was 2.o cm, in 



Fig. 1. Cholecystogram, oral 
metallic foreign bodies ^ calcute 

shado^v. The outline of 
fairly distinct. The other calculus, which uas 
operation, cannot be distinguished. 


length and each had a very soft, ^ 

it, about 1 cm. in diameter. Unfortunatei) 


1 . in diameter. j 

specimens' were exposed to the air or n 
before they were photographed, at ith 
calculi had spontaneously dismtegr ^ . 


caicun nau r m 

consisting largely of cholesterol (h'S- ^ 


ventfulan'h: 


The postoperative course was 


patient was discharged stately 


everal months later, she looked we 
he was free of all symptoms. 

Most of the foreign 
•eported as being found tit ^ 

;etn are objects — such ns i 
icciden tally left after 
complete search of the t!ie 

we Index reveals very few foreign , 
spontaneous migration -Wrallin ; 

Dodies into the gallblad er. j 

found a watermelon seed m dissed'®^ ! 
of a cadaver during ^-natoini^ 


a cauavei , _ 

Phis had apparently rntgrateQ ^ 

tnon bile duct from the duod , 

Dne instance similar to • ^asrep'’'^^’^ 
mssion was discovered. ' 

in 1909 by Eastman (l)-_ ('ti: 

«.oman. had had ‘'left-5.dca f 


• From Mercy Hospital, Toledo, Ohio. Accepted for publication in December 1944. 
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estive of adhesions between the pylorus 
nd the gallbladder)” and attacks of gall- 
tone colic. At operation the gallbladder 
as found to be adherent to the pylorus 
ad to contain numerous stones, together 
ith an ordinary short sewing needle en- 
usted with bile salts. Eastman surmised 
lat the patient had swallowed the needle 
hile seivdng, although she did not remem- 
T doing so, and that it passed directly 
am the pylorus to the gallbladder. The 
Jrious occurrence of left-sided abdominal 
am is noteworthy here, as this was also 
le chief complaint in the case described 
oove. 

Another case of this type, apparent!)'- 
"recorded, is mentioned by Trousseau 
5) who states^ merely that a M. Nauche 

ad found a pin as the nucleus of a gall- 
'-one. 

Toland (2) reviews the literature on 
’^aign bodies in the biliary tract in re- 
orting his own case, in which a piece of 
*uze had been left in the common bile 
uct after operation. He says: ‘Tt is 
Jgical to assume needles and other sharp 
■ been swallowed and 

ed the pylorus might migrate by 
«ct contiguity into the gallbladder, 
ae curious circumstances that lead to 
'1, r^^aation are difficult to visualize.” 

e only logical explanation in the case 
■^rU ^ • "^r>ve for the presence of the 
a es in the gallbladder seems to be that 
ey passed directly into it from the first 



Fig. 2. Photograph of metal “needles,” taken after 
the very friable calculi ^vhich had surrounded one end 
of each foreign body had spontaneously disintegrated. 


portion of the duodenum. This has pre- 
viously been shown to have happened with 
one needle (1) but the occurrence of two 
such objects in the gallbladder seems 
doubly curious. 
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EDITORIAL 


Congenital Atresia of the Esophagus 

I 

Medical history is replete with epics and the consequent danger of a falsi , 
telling of diseases which have been con- bronchopneumonia. Even with lipiodol 
quered by new advances in medicine and care must be taken to avoid spilling over 
surgery. These chronicles of patient and into the trachea and aspiration. To obii- 
persevering study by enthusiastic scien- ate any possibility of opaque material 
tists who have refused to admit the possi- reaching the lung, Fuhrman, Dragutsk)', 

bility of failure stand as milestones in Rook, and Grossman (1, 2) advocate a pro- 
medical progress. The recent successes cedure which they designate aeroesopliog- 
reported in the treatment of congenital raphy, in which the upper esophageal 
atresia of the esophagus with tracheo- pouch is outlined by air injected througha 
esophageal fistula are representative of soft rubber catheter introduced throngs 
such achievements, indicating that a con- the naris and passed downward toward 
siderable number of cures can be obtained stomach under fluoroscopic guidance- 
if a prompt diagnosis is followed by Such a procedure should decrease the ar 
appropriate surgery. ards of examination to a coiisiderable a- - 

The successful management of esoph- tent and lessen the usually high mo a i . 
ageal atresia depends upon the clinical from bronchopneumonia. ^ 

recopition of its possibility, its roentgen- In 1929 Vogt (7) classified cases ol cO;.- 

ologic proof, and its surgical treatment, genital esophageal atresia under three iii - 

It is essential that each of these steps be headings. In Type 1 there is corap 
takp promptly if an ultimately good prog- absence of the esophagus (very rare). 
nosis is to be assured. Type 2 both segments end m a 

The clinician should suspect the exist- pouch (rare) . In Type 3 there is a 
ence of a congenital obstruction of the lous connection with the trachea- ' 
esophagus when a newborn infant has an third type is further subdivided m o 
excess of mucus in its mouth, with attacks 3 A, in which the 
of choking and perhaps cyanosis when feed- tween the upper segment and the 
mg is attempted. All the feedings are Type 3 B, in which the fistula is 
vomited, and death from inanition may the lower segment and the 
threaten. Actual obstruction may be C, in which both segments .(.{(lie 
demonstrated by pe introduction of a with the trachea. Over 90 per ce i 

catheter, which fails to pass down the reported cases are of Type 3 B- . . (jae? • 

esophagus into the stomach, or by roentgen stration of air in the stomach an ' pf : 

_ in the presence of complete o s j 

oentgen examination with the aid of a the upper esophagus indicates ^ 

small quantity of iodized oil administered of a communication between ^ 

under fluoroscopic control will show a blind esophagus and the trachea th’ : 

upper esophageal pouch, usually terminat- This is an important observatio 
ing at about the level of the second or third point of view of surgical 
dorsal vertebra. The use of barium as a Two types of operative procen 
contrast medium is contraindicated be- been employed in an attemp pte 
cause of the possibility of its aspiration congenital atresia of the esop 
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prlier operation was done in multiple 
ctages, designed (1) to feed the patient by 
fneans of a gastrostomy, (2) to close the 
istula between the lower segment and the 
rrachea, and (3) to drain the upper seg- 
lent by exteriorization. Later an extra- 
; lioracic skin tube must be constructed if 
he procedure is to be termed successful, 
'he second or direct method contemplates 
;..he restoration of the continuity of the 
..sophagus by direct anastomosis. This 
pperation is carried out in one stage. 
,.j.fter extrapleural exposure, the fistula is 
...gated and the two segments are anas- 
_.3mosed. If this is successfully accom- 
. .fished, the normal swallowing act is re- 
stored. This seems definitely to be the 
^ peration of choice. 

The first case successfully treated by the 
^.idirect method was recorded by Leven 
^3) in 1941, although at the time of the 
sport the extrathoracic tube to replace the 
■^trathoracic esophagus had not been 
•'.ompleted. Up to the present time 34 
ases treated by the indirect method have 
".•■.een published. Fifteen of the patients 
^,/ere reported as living, but in only two 
'•'■.ad the artificial esophagus been com- 
pleted. 



two esophageal segments, their patient 
>'tthat time having reached the age of one 
T heir success was preceded by 
;',.unierous reports of failure on the part of 
;;;everal surgeons. It has been followed by 
nth successes and failures. The cause of 
ure may be anatomical, since the seg- 
sometimes so widely separated 
cannot be brought together for 
i,?‘nastomosis. Probably the greatest haz- 


ard is the supervention of bronchopneu- 
monia from aspiration of food. 

In a subsequent report by Haight (4) a 
total of 16 attempts at direct anastomosis 
are described, with 6 or 37.5 per cent of the 
patients alive, with a patent esophagus. 
Lam (6) in a paper shortly to be published 
presents 2 cases in which direct anastomo- 
sis was done, and both patients are living 
and well. Of 2 other patients more re- 
cently treated by Lam, one is hving and 
able to take food naturally. 

This then is the story of a condition that 
has been considered by most clinicians as 
incompatible with life and as incurable. 
The successes reported are the result of a 
perfected surgieal technic and represent 
another advance in the brilliant history of 
surgery. In this achievement the clinician 
and roentgenologist may claim a share, as 
the early recognition and demonstration of 
the lesion are essential to surgical success. 

REFERENCES 

1. Fuhrman, M., Dragutsky, D., Rook, G., and 
Grossman, L.: Congenital Atresia of the Esophagus. 
Radiology 38: 325-329, March 1942. 

2. Fuhrman, M., Dragutsky, D., Rook, G., and 
Grossman, L.: Aeroesophography in Congenital 
Atresia of the Esophagus. Radiology 39: 100-102, 
July 1942. 

3. Haight, C., and Towsley, H. A.; Congenital 
Atresia of the Esophagus with Tracheoesophageal 
Fistula. Surg., Gynec. & Obst. 76: 676-688, June 
1943. 

4. Haight, C.: Congenital Atresia of the Esoph- 
agus with Tracheoesophageal Fistula. Ann. Surg. 
120: 623-665, October 1944. 

5. Lam, C.: Surgical Treatment of Congenital 
Atresia of the Esophagus. To be published in the 
Journal of Pediatrics. 

6. Leven, N. L. : Congenital Atresia of the Esopha- 
gus with Tracheoesophageal Fistula: Report of 
Successful Extrapleural Ligation of Fistulous Com- 
munication and Cervical Esophagostomy. J. Thoracic 
Surg. 10: 648-657, August 1941. 

7. Vogt, E. C. ; Congenital Esophageal Atresia. 
Am. J. Roentgenol. 22: 463-465, November 1929. 




ANNOUNCEMENTS AND BOOK REVIEWS 


BRONZE STAR AWARDED TO 
LIEUTENANT COLONEL LEDOUX 

Lt. Col. Alfred Campbell Ledoux, of Evanston, 
111., a member of the Radiological Society of North 
America, has been awarded the Bronze Star Medal 
for meritorious service as Chief of X-Ray and 
Radiotherapy Services, lOSth General Hospital, 
European Theatre of Operations, from vSept. 1, 1944, 
to May 8, 1945. The citation reads: “Lieutenant 
Colonel Ledoux was chiefly instrumental in the dis- 
covery, reconstitution and speedy adaptation of cap- 
tured x-ray and radiotherapy equipment. This 
accomplishment was the direct result of his initia- 
tive, specialized technical knowledge, linguistic 
aptitude, and high professional attainments. The 
immediate availability of such splendid equipment 
at a time when transportation of our own material 
was extremely diffieult and uncertain, due to the 
exigencies of the militarj^ situation, materially 
assisted in the diagnostic care and treatment of 
many thousands of casualties and made the con- 
tribution of Lieutenant Colonel Ledoux of immeas- 
urable value.” 


of the Universit}’’ of Illinois, on “Cancer of thehtr 
tate” and Dr. Fred Stewart on "Biopsy in Tuir.oL 
At Albany, the sessions will be held in the .lltej 
College of Pharmacy, on Oct. 18. At the 3:30 meefc; 
Dr. Hayes Martin of Memorial Hospital, New Ytd 
City, and Dr. Chas. B. Huggins will be the speaker, 
their subjects being, respectively, “Cancer of fe 
Head and Neck” and “Cancer of the Prostate.” h 
the evening Dr. George T. Pack, of Memorial Hcs- 
pital, will speak on “Cancer of the Stomach''andD:. 
Clyde L. Randall, of the University of Bufah 
School of Medicine, on “Hormone Therapy andfc 
Prevention of Gynecologic Malignancies.” ^ 
Dinner reservations for the Oneonta, kingatoi 
and Albany meetings should be sent in advance to 
Ralph Horton, M.D., Homer Folks Tuberrate 
Hospital, Oneonta; Frederick H. Yoss, ' 
Spring St., Kingston; Arthur F. Holding, 
Washington Ave., Albany 6. 

In Memoriam 

ISAAC LEVIN, M.D. 


CANCER TEACHING DAYS 

Four Cancer Teaching Days will be observed in 
New York in October, under joint state and county 
auspices. The first will be held in Oneonta, Otsego 
County, on Oct. 3, at the Homer Folks Tuberculosis 
Hospital. Preceding the formal sessions there will 
be a Clinical Demonstration and Discussion of 
Patients by Dr. Wm. A. Milner of Albany Medical 
College and Drs. Fred W. Stewart, Norman Treves, 
and Gray H. Twombly, all of Memorial Hospital, 
New York City. At the afternoon session, at 4 
o’clock. Dr. Twombly will speak on “Ovarian Carci- 
noma” and Dr. Treves on “Cancer of the Breast.” In 
the evening the speakers will be Dr. Milner, on 
“Carcinoma of the Bladder,” and Dr. Stewart on 
“Biopsy in Tumors.” 

On Oct. 9, a single session will be held in Rochester 
at the Academy of Medicine, at 8 p.m. The 
speakers will be Dr. John H. Garlock, of Mt. Sinai 
Hospital, New York City, on "Carcinoma of the 
Colon, and Dr. John J. Morton, Jr., of the Uni- 
versity of Rochester School of Medicine and Dentis- 
try% on “Progress in Cancer Research.” 

On Oct. 17, meetings will be held in Kingston, 
Ulster County', in the Governor Clinton Hotel, at 
3:30 and 7:30. In the afternoon, Dr. Earle D. Os- 
borne, of the University of Buffalo School of Medi- 
cine, will discuss “Cancer of the Skin and Allied 
Tumors,” and Dr. Frederick S. Wetherell, of vSyra- 
cuse University College of :Medicine, “The Role of 
the Practising Physician in the Care of Cancer.” 
The evening speakers will be Dr. Chas. B. Huggins, 


1866-1945 

Dr. Isaac Levin, well known as a ‘ J*;! , 

r his interest in cancer research, dieii a ^ 

! on June 19. Dr. Levin was bom m 
!06. He received his medical educa 
rved as attending surgeon in the Ann)’ P jj, 

;. Petersburg before emigrating to 
as an associate in pathology at Co ! 

ty. New York, from 1909 to _19L an ® I 
ncer research in that university Y ik | 

e was clinical professor of cancer r ^ 

niversity and Bellevue Hospital ^ tjjecac- 1 
r many years and was at one time c i jj, , 

r division of Montefiore Hospital. : 

130 he was director of the New or ' 
istitute. He was consultant radio ogi 


r. Levin was a diplomate 




eties, including the Radiologi Sodelf''' 

erica, American CoUege of 
lerimental Biology and 


>ciation of Pathologists ^ ^ i.rriral 
vey Society, American^ Physiolog^^^ 


vey Soaety, America., 

;rican Genetic Association, RaA" 


rican Genetic AssociaLiu,., „ 

for Cancer Research, and America 

Books Received 


oks received are acknow'ledged n 

md such notice may' be re^r ^^.|j f , 
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shed in the interest of our readers and as space 
"emiits. ' 

UBLICACIONES DEL CeNTRO DE INVESTIGACIONES 
"Tisiologicas. Director: Prof. Roque A. Izzo. 
‘ Volume VIII. Pabellon “Las Provincias,” Hos- 
•pital Toniu, Buenos Aires, 19-14. 

Book Reviews 


louLDER Lesions. By H. F. Moseley, M.A., 
■ D.M., M.Ch., Assistant Surgeon, Royal Victoria 
'■ Hospital, Montreal. A volume of ISl pages, with 
71 illustrations. Published by Charles C Thomas, 
'Springfield, 111., 194.5. 


• So much progress has taken place since the monu- 
ental work of Codman on the shoulder tliat this 
- ort and concise monograph should be welcome, as 
'presents an excellent discussion of our present 
lowledge of the subject. The author discusses the 
e of local infiltration of procain as a therapeutic 
id diagnostic aid, emphasizing its great value. He 
of the opinion that novocaine injection can restore 
.11 movement and power in an injured or painful 
oulder in spite of the presence of a complete rup- 
■re of the supraspinatus tendon. The return of full 
notion after injection is considered to be accom- 
mied by an excellent prognosis. This belief that 
.11 movement can occur in the presence of a tom 
.nsculo-tendinous cuff is somewhat in disagreement 
ith the writings of many authorities. 

•Bicipital syndromes are described as tendinitis 
.id tenosynovitis, partial and complete rupture of 
le tendon and recurrent subluxations of the tendon, 
he importance of these lesions and their role in the 
TL ^ frozen shoulder are well described, 

here are interesting chapters on the neurological 


aspects of shoulder pain by McNaughton, and one 
on roentgen diagnosis and treatment by Bouchard 
and Peirce. Other chapters deal with examination 
and kinesiology of the shoulder, rupture of the rota- 
tor cuff, subluxation and dislocation, periarthritis, 
and operative approaches and procedures. 

The writer summarizes the pathologj' of disloca- 
tion as follows: In simple dislocation the morbid 
anatomy is a tear of the capsule and subscapularis 
tendon from the neck of the humerus, which even- 
tuall}’^ heals. In true recurrent dislocating shoulder 
the initial dislocation results in a tearing of the cap- 
sule in the antero-inferior area of the glenoid rim or 
humeral neck. This fails to heal back complete^, 
due to a second injury a short period later, followed 
by repeated stretching and failure of fibrocartilage to 
heal. With these changes is associated a weakening 
of the muscles around the shoulder due to disuse. 
This disuse is due to the tendency to treat dislocated 
shoulders after reduction in a sling for varying 
periods, from two to four weeks, without any at- 
tempt at re-education of those muscles in movements 
or power. Thus, the main strength of the shoulder 
joint is lost, witli a tendency to dislocate with less 
force than was previously required. By a correlation 
of the pathology, mechanism, and treatment, the 
writer draws the conclusion that the Bankart pro- 
cedure or plastic repair of the anterior capsule in 
cases of tom subscapularis tendon should replace all 
others in the therapy of recurrent dislocations of the 
shoulder. 

Of considerable value is the strong emphasis 
which is placed upon the role of weak and atrophic 
muscles in the clinical picture which follows shoulder 
injuries. There is a careful description of the technics 
of re-education and the active use of voluntar}^ move- 
ments, which should lead to the creation of a power- 
ful musculature and therefore to shoulder stability. 




RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor's Note.- — -Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M. D. , 607 Medical Arts Bldg. , Syracuse2, N . Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wacker Dr., Chicago 6, 111. 

Section on Radiology, American Medical Association .- — • 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 


Illinois Radiological Society. — Secretary-Treasum, B 
liam DeHollander, M.D., St. Johns’ Hospital, Sprirj 
field. Meetings quarterly by announcement. 
Illinois State Medical Society, Section on Radioloij- 
Secretary, Frank S. Hussey, M.D., 250 East Sapait 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secrelary-Tmi’-:, 
Harold C. Ochsner, M.D., Methodist Hospital, Inife 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Er-kct 
M.D., Suite 326 Higley Building, Cedar Rapids. Holli 
luncheon and business meeting during annual seskn 
of Iowa State Medical Society. 


Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 


CALIFORNIA 


California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children’s Hospital, 
San Francisco. 


COLORADO 


it ivr ^ Club.— Secretary, A. Page Jackson, 

Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 


CONNECTICUT 


Connecticut Stale Medical Society, Section on Radiology. 

242 Trumbull St , 

Hartford 3. Meetings bimonthly, second Thursday. 


FLORIDA 


Society.— Secretary-Treasurer, J. F. 
Pitman, M.D., Blanche Hotel Annex, Lake City. 


GEORGIA 


T ^°<^^^^y-~Secretary-Treasurer, 

James J. Clark, M.D., 478 Peachtree St., N. E., 

mPPHnt of ‘r ^°yember and at the annual 

meeting of State Medical Association. 


ILLINOIS 


Chi^go Roentgen Society. -Secretary, Fay H. Squire, 
M.p W Congress St., Chicago 12. Meets 

at the Palmer House, second Thursday of October 
November, January, February, March, and April 


KENTUCKY 


Kentucky Radiological Society . — Secretary-Trims'!’, 
Sydney E. Johnson, 101 W. Chestnut St., Lc 


Louisdlk 


LOUISIANA 


Los Angeles County Medical Association, Radiological 
Section.— Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Acting Secretary, Frederick 
H. Rodenbaugh, M.D., 490 Post St., San Francisco. 
Meets annually with California Medical Association. 
San Diego Roentgen Society.— Secretary, Henry L. Jaffe, 
M.D^ U. S. Naval Hospital, San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carlton 
L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 P.M., first six months of the year in Lane Hall, 

• Hospital, and second six months 

in Poland Hall, University of California Hospital. 


Louisiana Radiological Society. — Secretary-Trims , 
Johnson R. Anderson, M.D., North Louisiana ^ 
tarium, Shreveport. Meets annually at same tm; *• 
State Medical Society. 


Shreveport Radiological Club. — Secretary, 

Jones, M.D., 2622 Greenwood Road, ' 

September to May, third Wednesday, 7:oU ■ • 


MARYLAND 


Baltimore City Medical Society, 
Secretary, Charles N. Davidson, M.D., 10 


St., Baltimore 1 


MICHIGAN 


Detroit X-ray and Radium Society. _ 

E. R. Witwer, M.D., Harper Hospital Dehon-^j[j,, 
ings first Thursday of each month from 0 
at Wayne County Medical Society club mo 


dt yvdjTid, Sll'!-'A' 

Michigan Association of Roentgenology. 


Bruce MacDufI, M.D., 201 Sherman 


ldg.:Flin‘3' 


MINNESOTA 


'J 


M iimesota Radiological Society, 

Stenstrom, M.D., Minneapolis General B P 

neapolis 26. Meetings quarterly. 


I^SSOURI 




Radiological Society of Greater Ciif 

John W. Walker, M.D., 306 E. 12 th bt.,^ 

Mo. Meetings last Friday of each ! 

St. Louis Society of Radiologists. --Secrm y, . 

Ernst, M.D., 100 Beaumont Medica’ 

fourth Wednesday of each month ; 

August, and September. i 


NEBRASKA : 

.^pjlCS's-’ \ 

Nebraska Radiological Raciely.-^^!fi! ‘ 
Donald H. Breit, M.D., Univers'ty oi of e- ;; 

pital, Omaha 5. Meetings tnma ■ ^Q]n. 
month at 6 p.m. in either Omaha o 


new ENGLAND 


New EnglandRoenlgenRaySociety. ^ 

George Levene, M.D., Massachusetis 
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itals, Boston, Mass. Meets monthly on third Friday 
* Boston Medical Library. 

NEW HAMPSHIRE 

eiv Hampshire Roentgen Society. — Secretary-Treasurer, 
ichard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

idiological Society of Ne^u Jersey. — Secretary, H. R. 
'indie, M.D., 601 Grand Ave., Asbury Park. Meet- 
gs at Atlantic City at time of State Medical Society 
id midwinter in Newark as called. 

NEW YORK 


Pittsburgh Roentgen Society. — Secretary-Treasurer, Les- 
ter M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24. Meets second Wednesday of each 
month at G:30 p.m., October to May, inclusive, at 
The Ruskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Roberts. Taft, M.D., 103 Rutledge Ave., Charleston 16. 


mciated Radiologists of Ncav York, Inc. — Secretary, 
illiam J. Francis, M.D., East Rockaway, L. I. 

’ooklyn Roentgen Ray Society. — Secretary-Treasurer, 
p A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
;eets fourth Tuesday of every month, October to April. 
uffalo Radiological Society. — Secretary-Treasurer, 

>seph S. Gian Franceschi, M.D., 610 Niagara St., 
iiffalo 1. Meetings second Monday evening each 
onth, October to May, inclusive. 
tntral New York Roentgen Society. — Secretary-Treasurer, 
ariton F. Potter, M.D., 425 Waverly Ave., Syracuse 
I. Meetings in January, May, and October. 

Island Radiological Society. — Secretary, Marcus 
lener, M.D., 1430 48th St., Brooklyn 19. Meetings 
nrth Thursday evening each month at Kings County 
medical Bldg. 

W York Roentgen Society. — Secretary, Wm. Snow, 
I'D., 941 Park Ave., New York 28. 
ochester Roentgen-Ray Society. — Secretary, Murray P. 
Eorge, M.D,, 260 Crittenden Blvd., Rochester 7. 
wets at Strong Memorial Hospital, third Monday, 
iptember through May. 

, NORTH CAROLINA 

odiological Society of • North Carolina. — Secretary- 
'■wsHrer, Major I. Fleming, M.D., 404 Falls Road, 
orky Mount. Meets in May, and October. 


TENNESSEE • 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frdre, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, X.’ 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Te.xas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, M.D., Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latand 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 


NORTH DAKOTA 


■orlh Dakota Radiological Society. — Secretary, Charles 
•oilman, M.D., 1338 Second St., N., Fargo. 


OHIO 


In Society. — Secretary, Henry Snow, 

Reibold Bldg., Dayton 2. Next meeting at 
al meeting of the Ohio State Medical Association. 

^^^ialogical Society. — Secretary-Treasurer, 
M ■ "'■ainan, M.D., 11311 Shaker Blvd., Cleveland 
6:30 P.M. on fourth Monday of each 
lonth from October to April, inclusive. 

■Society of the Aeademy of Medicine (Cin- 
^^°®?*^Sonologists). — Secretary-Treasurer, Sarn- 
ies Race St., Cincinnati 2, Meet- 

field third Tuesday of each month. 

PENNSYLVANIA 

■- Radiological Society. — Secretary-Treasurer, 

he 416 Pine St., Williamsport 8. 

mL? annually. 

'• Society. — Secretary, Calvin 

4eets first Hospital, Philaddphia 7. 
letober t'’ month at 8:00 p.m., from 

iaus 21 ^ Thomson Hall, College of Physi- 

* A o. i52d St. 


Milwaukee Roentgen Ray Society. — Secretary-Treastirer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting in May and one 
day in connection with annual meeting of State Medical 
Society in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 414 N. Charter St., 
Madison 6. Meets first and third Thursdays, 4 to 
5 P.M., September to May, inclusive. Room 301, 
Service Memorial Institute. 

CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar Ave., 
Montreal. 

Lo Societe Canadienne-Frangaise d'Electrologie et de 
Radiologic Medicates. — General Secretary, Origene Du- 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Platybasia and Occipital Vertebra Causing Foramen 
Magnum Encroachment and Resulting Neurologic 
Symptoms. Lee A. Hadley. New York State J. Med. 
44: 2355-2357, Nov. 1, 1944. 

Constriction of the foramen magnum, with neuro- 
logic manifestations, may be caused either by platy- 
basia or by so-called occipital vertebra. A case of the 
latter type is presented. 

Occipital vertebra results from incomplete assimila- 
tion of the most posterior of the three embryologic cer- 
vical segments or scleromeres which form the base of 
the skull, i.e., the area about the foramen magnum 
assumes certain features resembling a vertebral seg- 
ment. (1) There is a hypochordal arch, partially or 
completely fused to the anterior margin of the foramen 
magnum, and (2) a partial or complete neural arch out- 
lined about the dorsal surface of the foramen. (3) 
Transverse processes, more or less fused to the base of 
the skull may or may not be present. If present, they 
do not bear a foramen for the vertebral artery. (4) 
These masses, bearing the condyles, may or may not 
encroach upon the foramen, distorting its shape. (5) 
The condyles resemble those of the norma! subject. 
(6) The so-called third condyle, ossiculum terminale, 
may be present in the anterior portion of the foramen. 
This is a separate ossification developed from the noto- 
chord in the terminal ligament of the odontoid and may 
erabryologically in the normal subject form the tip of 
that structure. Analogous to the relationship between 
the atlas and the dens, the third condyle corresponds 
to the body of the occipital vertebra with the hypo- 
chordal arch in front and the neural arch behind. 

In the case of occipital vertebra recorded here, roent- 
genograms showed a normal atlas and a broad, short 
odontoid process. The posterior margin of the fora- 
men magnum was thinned and below normal level. At 
operation this was found to bear, somewhat laterally, 
two cornua— -indicating a rudimentary, incomplete 
neural arch. The outline of the foramen magnum was 
shaped like a bicycle seat, as the result of two bony 
masses projecting from the sides of the foramen and en- 
croaching upon its anterior portion. The ossiculum 
tenninale appeared within this narrowed portion as a 
distinct oval-shaped ossicle entirely separate from the 
odontoid. 

Eosinophilic Granuloma of the Skull. John Raaf, 
West. J. Surg. 53: 1-4, January 1945. 

A case of eosinophilic granuloma in a six -months-old 
boy is presented. The lesions, which affected the skull 
and right fibula, healed rapidly following curettement. 
After more than a year neither lesion had recurred and 
no new ones had developed. Preoperative and follow- 
up roentgenograms of the skull and fibula are repro- 
duced. 


Diagnosis of Mandibular Joint Neuralgia and Its 
Place in General Head Pain. James B. Costen. 
Ann. Otol., Rhin. & Laryng. S3: 655-659, December 
1944. 

Mandibular joint neuralgia embraces some or all of 
the usual distributions of fifth nerve pain. It belongs in 
the reflex or secondary group of neuralgias, in which 


mechanical irritation of branches reflects pain tosbsi- 
ard cranial areas. 

Any regularly recurring facial pain associated mti 
movement of the lower jaw allows the possible diajno- 
sis of mandibular joint neuralgia, until such conditio: 
is definitely ruled out. The author has previously tf- 
ported a case (Arch, Otolaryng. 36: 553, 1942) due to 
fracture or separation of bone of the tympanic plate, 
proved by roentgen study and by the relief attaW 
from fixing the lower jaw rvith a strong elastic headband. 

The anatomy of the attachment of the mandible tj 
the skull provides obvious chances for impingementef 
the condyle on sensory nerve branches. Mesially, it 
may irritate the chorda tympani nerve as it pasc; 
out of the glenoid fossa through the petro-tympaax 
fissure. Posteriorly it may produce impaction of th 
auricular branches of the auriculotemporal nerve ivitfi 
the temporomandibular articulation, and with wider, 
loose movement, the condyle may irritate the auriculo- 
temporal nerve itself. When sufficient destruction o 
joint structures occurs to allow the eroded face of t c 
condyle to rest against the tubercle of the glenoid fossa, 
an abundant source of reflex pain is produced. 

The diagnosis of mandibular joint neuralgia depcn >. 
upon the history, gross findings, roentgen 
the test of treatment. There may be a history o - 
incident producing acute trismus and man i 
joint injury or, again, of some 
with varying grades of chronic trismus. In 
event, the early symptoms follow no . u., 

is no fixed rule as to severity. 
of the molar teeth invites destruction of the m 
joints, this does not invariably follow. 

The author’s concise presentation of the of 
nostic features may well be repeated here. 

Gross Findings 

Unilateral or bilateral loss of molar jy 

Overclosure on maloccluding natura 

fitting dental plates _ ac’* 

Uneven movement of the lower jaw o P 
closing . . 

Crepitus within the mandibular joints 
Tenderness of the mandibular join s 
pation 

Presence of trismus, all grades ^ 

Roentgenological Findings • • tstiiicW''’ i 

Density changes in the mandibular join 
Narrowing of spaces between the co y 

fossa, either uniform or asymme of 

Widening of joint spaces and wide - 

condyles in the open position ...(■efclean'’®’'' 

Fixation of one condyle against t e 

mal excursion of the opposite con ^^ndyle a' ; 
Erosion of the anterior surface o ](, ^ , 

posterior aspect of the d*^*^*^“ m fossa ' 

Change in normal contour of g en | fjone-'’-' 
ing) and of the condyle, but % ‘ 

faces (suggestive of abnornia 
Fracture of the tympanic plate 
Impacted unerupted third molar 


'est of Treatment 

Observation of pain changes after 
lower iaw with elastic headgear 


fixatio” 
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Decrease or increase of pain after slight cliange in 
closed position of the condyle and fixation with 
clastic headgear (using cork disks of accurate 
'■ thickness or, better, temporary dental apjiliques) 
Removal of abscessed teeth, impacted teeth, and 
' ' correction of all sources of trismus 
’Dental reconstruction to correct condylar malposi- 
r' tions. STiiPiruN N. Tager, M.D. 

ribrosarcoma of the Larynx. John H. Foster. Ann. 

; ;ol., Rhin. & Laryng. S3: 7G4-7G9, December 1944. 

" A 31-year-old man had a subglottic tumor diagnosed 
" indirect laryngoscopy and shown roentgenographi- 

• lly to extend into the lumen of the trachea. The mass 
easured 2 cm. in diameter and appeared to arise from 
‘aroad base on the anterior portion of the trachea just 
■3tal to the larynx. It was sharply circumscribed, 
-iving a somewhat irregular summit, containing no 
deifications. The lumen of the trachea was consid- 
‘ ably narrowed. The lungs showed nonnal aeration, 

• th no evidence of infiltration or consolidation. 
r;her chest findings were normal. Bits of tissue, from 
' esize of a pea to that of an almond, had been coughed 

ri on several occasions, and microscopic examination 
one of these showed fibrosarcoma. 
r'The tumor was exposed by direct laryngoscopy and 
- nnd to be attached to the anterior wall in the region 
• •: the cricoid isthmus. The greater part was removed 
■ ithasnare. The patient suffered very little reaction, 
; !id relief of dyspnea was complete. Three days later 
:'.e application of a radium pack to the neck over the 
'te of the tumor was begun, 50 mg. of radium being 
■iplied for fourteen hours on three successive nights. 
.. ealing was uneventful, and at the time of the report, 
, s months later, there was no sign of recurrence. 

Stephen N. Tager, M.D. 


THE CHEST 

Wounds of the Chest in Pacific Jungle Warfare: 
.■■wiew of Thirty-Two Cases. Harry G. Hardt, Jr. 
.'.Teh. Surg. 49 : 367-372, December 1944. 

The course and results of penetrating chest wounds 
r e influenced by three factors; (1) the character and 
lurse of the penetrating missile; (2) the physical con- 
■' ; ff** soldier when wounded ; (3) the promptness 
' St aid and transportation to facilities for adequate 
“■e. In the series of 32 cases recorded here, the pa- 
® "^nre all in the same general physical condition 
1 sarly and efficient treatment by the same 
The character of the missile 
. ns he only variable factor. The weapons used and, 
wounds inflicted are considered typical 
jungle warfare. 

le ‘^uuinionly seen wound was caused by frag- 

. ^ Japanese 50-mm. mortar shells. Such wounds 
' cases reported. On detona- 

•rod disintegrates into many small fragments, 

irregular wound with numerous small 
base if the shell bimsts in close 
* dis™' ^ multiple small perforations if it bursts at 
^^hotvi^""" roentgenogram resembles that of a 

■ iheja" irregular shot of various sizes. 

cptth*'f"'^" hand grenade causes similar wounds, ex- 
' -ic fou^ metal (fragments of the detonator) 

‘rtillerv n ^^ur men w’ere wounded by large-caliber 
,/ T Snells; these caused large jagged wounds with 


extensive surrounding areas of damage. The foreign 
bodies were large and irregular and usually lodged in 
the wound. No knife, bayonet, or case shot shrapnel 
wounds were seen. 

The presence of an obliterated pleural cavity, result- 
ing from previous pleural disease, may cause bleeding 
to take place into the pulmonary parenchyma. This 
leads to clouding of the pulmonary field roentgenologi- 
cally, with later clearing as the blood is expectorated. 

In 9 cases in this series the wounds were perforating, 
in 23 penetrating. The wound was in a “safe area” of 
the chest with a single exception, in which the heart 
muscle was injured. In only 6 cases was shock; severe; 
routine prophylactic administration of plasma was 
thought to have contributed to this low incidence. 
Hemoptysis was observed in 19 patients, dyspnea in 29, 
hemothorax in 26, pneumothorax in 10, rib fractures 
in 10, fractures of the scapula in 3, of the spine in 3, and 
of the sternum and clavicle in 1 each. Complications 
included a bronchopleural fistula, 3 infected hemothor- 
aces, and 2 cases of secondary pneumonitis. No deaths 
occurred at the author’s hospital, but 2 men with 
severed spinal cords were transferred and considered 
to have a bad prognosis. All patients were evacuated 
by air, with no untoward effects. 

Treatment consists of application of sulfanilamide 
crystals locally, exploration, and debridement. Pri- 
mary closure was accomplished in 14 men, the wound 
was packed open in 11, and in 7 the damage was so 
slight as to require only cleansing and a dressing. In 
1 case a secondary operation for continued hemor- 
rhage was needed, and 3 men required drainage of an 
empyema. Hemothorax was not treated if asympto- 
matic; in the presence of symptoms aspiration and re- 
placement with air are recommended in cases seen 
within three days; simple aspiration otherwise. Per- 
sistent unexplained fever and dyspnea are considered 
indications for intervention. 

Lewis G. Jacobs, M.D. 

The Chest X-Ray. Dan G. Morse. Dis. of Chest 
10: 615-527, November-December 1944. 

A statistical study of 223,182 chest roentgenograms is 
presented. Most of the material consisted of Selective 
Service registrants between the ages of eighteen and 
thirty-five, of whom 47 per cent were colored. The 
examinations were made with 4 X 5-in. film, stereo- 
scopically, and subjects with suspicious findings were re- 
e.xamined with 14 X 17-in. film. Many conditions 
were found, resulting in 1,801 permanent and 495 tem- 
porary rejections. 

The incidence of disabling diseases of the chest was 
1.018 per cent, but that of active tuberculosis only 
0.3284 per cent. Most of the cases of tuberculosis w'ere 
early and treatable, demonstrating the value of mass 
surveys. Only 12.7 per cent of a group with reject- 
able chest disease showed significant physical findings, 
and only 14 out of every 100 cases of active tuberculosis 
could have been suspected from physical examination 
alone. Thirty-six examples of true dextrocardia were 
discovered, an incidence of 0.16 per cent, or 1 in 6,200. 
One in every 140 e.\'amined had a congenital rib 
anomaly. There were 452 examples of cervical rib, in 
none of which were symptoms present. Foreign bodies 
were another interesting finding. Five men had por- 
tions of knife blades in the chest; 4 of these were un- 
aware of the presence of the foreign body and the fifth 
complained only of occasional vague pain. Shotgun 
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pellets were discovered in 40 cases and a sewing needle Tuberculosis in West Virginia Industries. J. T, 
ini. A triangular area of opacity believed to be due to Duncan and C. Scott McKinley. West Virginia M.J, 
a piece of auto glass was present in another. 40: 373-378, December 1944. 

Henry K. Taylor, M.D. From the standpoint of the long-term tuberculis 

program, industrial surveys constitute an ewlltr 
Role of the Roentgenogram in Tuberculosis Finding. case-finding procedure because of the high mcide:.t 

Arthur Rest. Rocky Mountain M. J. 41 : 906-910, of tuberculosis among workers of relatively low »> 

December 1944. nomic status. Under the war-production progre, 

This article reports a study of 39 persons between great numbers of migrant laborers are working In 

the ages of eighteen and forty-two who were entirely hours and living under excessively crowded condifo: 

unaware that they had active pulmonary tuberculosis the number of woman employees between twenty ci 

until it was revealed by x-ray examination incident to thirty-five, an age group showing a high incidence ti 

Army induction or a mass survey. In only 4 of the 39 tuberculosis, is increased; and other potentially (in- 
cases was contact given as a probable source of infection. gerous factors are operative to enhance the suxepti- 

Eight patients had minimal lesions, 14 moderately bility to tuberculosis among certain groups and to ia- 

advanced, and 17 far advanced disease. The sputum crease the intensity and duration of contact with fe 

was positive in 4 of the minimal and in 10 of the mod- disease. Now is the time, during the lag period bdwe 

erately advanced cases. Twenty patients denied any the threatened increase in incidence occurs, to :et c 

symptoms of active tuberculosis or a persistent respira- motion a case-finding and control program in industry, 

tory infection prior to examination. Among the others. Surveys were made in four war-industry plants (two 
the most common complaint was a slight, persistent, large and two of medium size) with a total labor forct 

productive cough, attributed in some cases to smoking. of approximately 7,600. Of this number, 86 per «•! 

The author considers this group of 39 cases of active were examined roentgenographically; 1 X 

pulmonary tuberculosis to be representative of a small photoroentgenograms were used and all positive 

percentage of similar undiagnosed cases which would be doubtful cases (8.5 per cent of the total) wererestu ij 

readily revealed by routine x-ray examination of the with 14 X 17-in. films. Cases of tuberculosis and 

chest. Percy J. Delano, M.D. conditions found during the surveys were report > 

the medical director of the plant (when there w^ 

Tuberculosis Among Medical School Persoimel at director, to the patient’s physician) and to t e c 
the University of Texas from 1941 to 1944. Jesse B. health department. 

Johnson and W. S. Wallace. Texas State J. Med. The incidence of tuberculosis among those t 

40: 428-432, December 19-44. was 1.4 per cent and of active c^ses O.o 

The prevalence among medical students, nurses, and These figures are lower than 
other hospital personnel of pulmonary tuberculosis was per cent — obtained in a survey of the j 

revealed by incidences as high as 10 per cent reported New York City several years ago. Morerec 

from the Harvard Medical School in 1924 and 11.5 per of 125,000 workers in eleven states, by 

cent from the University of Pennsylvania Medical Health Service, have revealed a 1.3 j,, ib 

College in 1930. Subsequently, the incidence of tuber- which agrees better with the figures o 
culosis in medical students has been shown to average series of examinations (uber- 

somewhere around 0.5 per cent, as compared to 0.1 per In addition to the number of ^ '^^j.^garded 

cent in other college students (Tuberculosis Committee, culosis, 1.3 per cent of the total j jq hjrt 

American Student Health Association, Tenth Annual "suspects,” while 7.6 per cent ."’“’y ° c' ! 

Report. Journal-Lancet 61: 115, 1941). Signifi- definite or suspected abnormalities oi ! 

cantly enough, in every available report the introduc- aortic silhouette. . [jnt wtu j 

tion of routine annual chest roentgenography for the Of the total cases of tuberculosis, ^ 4 | 

student body increased the number of cases found by minimal, 28 per cent moderately ® 40pir^' 

400 per cent or more. cent far advanced. Of the 31 N - 

At the University of Texas Medical School routine were regarded as active or questiona i 

chest surveys were begun in February 1941. In that cent of the moderately advanced cases v ^ j],;. 

year 2.93 per cent of medical students and 4.16 per cent of course, 100 per cent of the far advan j 

of student nurses were found to have tuberculosis. majority of active cases occurre m (.gotsc, h' 

In 1942 the incidence was 2.13 per cent for medical twenty-five to forty-four years, w 'y' Tlieis^ 

students and 0.83 per cent for student nurses. In 1943 eludes a vast majority of men m m 

the incidence was 1 .33 for the student body, while no of incidence, how'ever, increased w it a i 

cases among student nurses were discovered. In among those over forty-five. . ^ (uberd'-'^' 

1944 the incidence dropped to 1.06 per cent for the The employment and the type o J jgfding 1° 

student body. Again no cases were discovered in patient should do can be classi e . - ^ 

student nurses. One case yearly was found among tivity and degree of enip><’>‘‘'’ » 

faculty members, with the exception of 1942, during person with an active lesion of : 

which year two cases were discovered. patients with arrested or quiescent „.ork. 

The explosive development of pulmonary tubercu- extent may engage in moderate P be 

losis within six months in previously x-ray negative those with healed and stable lesion 
students and the relative ease of survey examination more vigorous activity. naO' 

have prompted the authors to adopt a program of four Anyone with a suspicious a frP'';.;’;, 

yearly chest examinations for students, two j-early undergo periodic examination m case, 

ch(ist examinations for nurses, and one yearly examina- nosis may be reached. In the ^ patient ,>i 
tion for all other Medical Branch personnel. check-ups are indicated. When be 

Ell WOOD W. Godfrey, M.D. turns to work a monthly check-up 

upon, including temperature, ucig 
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raye-varainatiou and a sedimentation test if practical, 
ae interval between examinations can be increased 
Aitne elapses, but should never exceed a year. 

J. E. Wiiitelbather, M.D, 

,ower Lung Field Tuberculosis. Samuel S. Romen- 
L-, Bernard Friedman, and Herbert F. Schwartz, 
of Chest 10: 481-4S4 Novcmbcr-Doccmbcr 1944. 
'heauthors studied the roentgenograms of 2,354 con- 
iitive patients with pulmonary tuberculosis dis- 
rged from the Robert Koch Hospital (St. Louis) from 
uuary 1933 to February 1942. Excluded from this 
dy were upper lobe lesions and primary infections; 
jcasesof bronchiectasis and pleural effusion or pleural 
:tening unless a parenchymal tuberculous lesion was 
3 present. Sixty-three examples of lower lung field 
lerculosis were found, an incidence of 2.7 per cent; 
cases were in females and 19 in males; 43 patients 
re white and 20 Negroes. The ages ranged from 
ecn to fifty-eight, with 49 patients (91.5 per cent) 
ler forty. Among the Negroes, 90 per cent were 
ier thirty; the oldest Negro was thirty-three years 
age- There were 37 instances of right-side and 20 of 
:-side involvement; 24 patients had moderately ad- 
sced and 39 far advanced lesions. In onset, symp- 
ns, duration, pathology, and prognosis, the disease 
fered in no way from the usual form of pulmonary 
lerculosis. Henry K. Taylor, M.D. 

Closure of Tuberculous Cavities. John Loesch. 
1- Rev. Tuberc. SO: 500-519, December 1944. 
Anatomical observations and studies on the mecha- 
of closure of tuberculous cavities have been infre- 
?nt. The available evidence has indicated that 
Wies may heal in different ways, but the relative 
:quency of each mechanism is unknown. In order 
dhrow more light on this subject, the author reports 
;:detailed study of complete closure of cavities in 5 
Jcnts, 4 of whom had been treated with pneumotho- 
’ one with strict bed rest. A sixth example, a ca- 
'7 which had shrunk markedly under strict bed rest, is 
anded as a transitional case. All patients were closely 
' roentgenographically and all had postmortem 
Iffiination. 

general, factors which influence the closure of 
j! location, duration, thickness of the cavity 

• ’Kr*’ number of draining bronchi, and 

®oly, also, the allergic state of the cavity tissue, 
.•e mechanism at work in the cases studied was for the 
/' part one of shrinkap of the cavity with simultane- 

and final obliteration 
as J ® outlet or (2) of the tuberculous bron- 
fih ■ transition into the normal portion 

„ tissue, or (3) at both these points when case- 
rtin^ k y^ns retained in the diseased bronchial 
J, them. After closure at these points 

im h* ®R’'Rnk further and the content retained in 
6came inspissated and finally partially calcified. 

L. W, Paul, M.D. 

'Kso^^f ^®y®Ptoniatic MUiary Tuberculosis. Karl E. 
■The ro ■ January 1945. 

.J tub of an 8-year-old boy with a posi- 

' -wtatio oormal hemogram and sedi- 
■'■Oyca" showed a healed primary tuberculosis. 
?this ^ routine roentgenogram of the chest 

i schoni'^"'^' meantime had been attend- 

rcgularly, revealed an evenly distributed. 


healed, calcified miliary tuberculosis. The general 
physical condition, hemogram, and sedimentation rate 
were normal. A guinea-pig, inoculated with stomach 
washings, showed no evidence of tuberculosis. The 
patient’s health, as well as all clinical tests, continued 
normal for the next three years. At the end of that 
time x-ray examination showed identical evidence of 
miliary tuberculosis. 

This report adds to the evidence in the literature that 
hematogenous dissemination and possibly even lympho- 
genous or bronchogenic spread of tuberculosis may, in 
rare instances, be unaccompanied by clinical manifes- 
tations. 

Aetiology of Erythema Nodosum. C, Bruce Perry. 
British M. J. 2: 843-S47, Dec. 30, 1944. 

In order to throw further light on the etiology of ery- 
thema nodosum, the author studied a series of 112 cases 
(38 in males, 74 in females). Under fifteen years of 
age there were 36 boys and 31 girls, whereas over this 
age there were 43 females and only 2 males. Of the 1 12 
patients, 61 gave a strongly positive Mantoux reaction 
and 51 a negative reaction to 0.01 mg. of tuberculin. 
In 21 of the 01 patients with a positive reaction the 
roentgenograms showed enlarged hilar shadows on one 
side; some of these shorved also a shadow of the pri- 
mary lesion, and others a picture similar to that of 
cpituberculosis. One patient had a typical tuberculous 
cervical adenitis, and one died later of tuberculous 
peritonitis. In 4 cases a pleural effusion subsequently 
developed; in 2 of these the roentgen picture was nor- 
mal at the time of the eruption. A 2-year-old boy with 
a positive tuberculin reaction but no roentgen evidence 
of disease subsequently had miliary tuberculosis and 
died of tuberculous meningitis. Altogether, of the 
series of 112 patients, 32 (28 per cent) were considered 
definitely tuberculous, 28 (25 per cent) were probably 
tuberculous, and 51 (45 per cent) rvere definitely not 
tuberculous. Of the 67 patients under the age of 
fifteen, 29 (43 per cent) were definitely tuberculous and 
8 (17 per cent) probably tuberculous. Therefore, in 72 
per cent of the cases of erythema nodosum in children 
of school age or under, the eruption probably marked 
the development of primary tuberculosis. 

Ten of the 112 patients had had acute rheumatism 
previously; in 4, the heart was normal at the time of 
the erythema nodosum. In only 2 was there any evi- 
dence of a rheumatic relapse. In both the rheumatism 
appeared to follow' the erythema nodosum and not to 
occur simultaneously. This supports the theory that 
while the two diseases both follow a streptococcal in- 
fection, they are not necessarily the same. Five pa- 
tients, including the 2 having a rheumatic relapse, gave 
negative tuberculin reactions, and 4 of these were sen- 
sitive to streptococcal nucleoprotein. Of the remaining 
5, 2 w'ere certainly tuberculous, as judged by roentgeno- 
grams and Mantoux tests. 

A family history of erythema nodosum w'as elicited in 
10 cases. Eleven patients gave a history of an acute 
pharyngitis preceding the erythema nodosum . Of these, 
4 had had previous attacks, and all but 2 had a nega- 
tive tuberculin reaction. 

These findings agree with those of other workers, 
indicating that erythema nodosum must be regarded 
as the result of a non-specific reaction to a variety of in- 
fectious or toxic agents: that it is not a specific disease 
•and occurs only in patients predisposed to it by their 
constitutional make-up. 
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Diagnosis of Bronchiectasis: Clinical and Roent- 
genological Observations. Mark H. Joress and Samuel 
A. Robins. Dis. of Chest 10: 489-508, November- 
December 1944. 

Bronchiectasis is, for the most part, an acquired 
abnormality of the bronchi. It is found frequently 
in childhood and young adult life and may follow any of 
the following conditions: recurrent bronchial infection; 
chronic lobar and bronchiolar pneumonia; whooping 
cough complicated by pneumonia; acute or chronic 
lung abscesses; bronchial obstruction due either to 
e-xtrinsic or intrinsic lesions, as inflammatory cicatrices, 
carcinoma, aneurysm, mediastinal or lung tumors; 
chronic empyema. 

Pathologically there are atrophy and destruction of 
the muscular and elastic tissues of the bronchial wall, 
leading to dilatation. In long-standing cases there is 
complete disintegration. In advanced cases the in- 
fectious process invades the lung parenchyma, resulting 
in a bronchopulmonary suppuration. Indirect factors 
in the development of the disease are pulmonary fibro- 
sis, chronic cough, and lobar atelectasis. 

There are four main types: ulcerative, stenotic, 
fibrotic, and “dry hemorrhagic;” the last is thought 
to be congenital. Anatomically there are cylindrical, 
saccular, and occasionally fusiform bronchial dilata- 
tions. The mild cases show only slight cough, scanty 
or moderate sputum with no odor, and no hemorrhage. 
In advanced cases cough is constant and exhausting and 
the sputum abundant and foul. Hemorrhages, bron- 
chopneumonia, atelectasis, and empyema may super- 
vene. When atelectasis becomes permanent, the lobe 
shrinks. 

The roentgen findings vary considerably and without 
the aid of contrast substance the diagnosis is not con- 
clusive. It should be suspected in the presence of 
prominent bronchial markings, honeycombed radiolu- 
cent areas, lobar or lobular atelectasis, areas of mottled 
density or infiltration, or bronchiectatic cavity with 
fluid. Bronchography is the diagnostic method of 
choice. The disease must be differentiated from tu- 
berculosis, a foreign body in the bronchus, bronchial 
carcinoma, and pulmonary abscess. 

The authors analyze a series of 62 cases from mili- 
tary and civilian life and include several illustrative 
case histories. The condition shows similar character- 
istics in the two groups. It is believed that the aggre- 
gate number of cases of confirmed bronchiectasis in the 
Armed Forces constitutes a fair proportion of the total 
number of inductees separated from the service for 
disability. In a series of 1,753 such separations, 2 per 
cent were for bronchiectasis. 

Henry K. Taylor, M.D. 

Spon^eous Pneumothorax: Report of Three Un- 
usual Cases. Alfred Goldman and Harold Roth 
Ann. Int. Med. 21: 1011-1021, December 1944. 

The first of the authors’ cases, in a man of 51, was a 
spontaneous pneumothorax in the right chest with cys- 
Uc disease, presumably congenital, in the right upper 
lung field, an unusual association in an adult. The 
removal of 1,000 c.c. of air quickly deflated the pneumo- 
thorax, and 15 c.c. of the patient’s own blood were in- 
jected to produce pleural adhesions and prevent, if 
possible, a recurrence of the pneumothorax. A rapid 
clinical cure resulted, and subsequent roentgen study 
showed complete re-expansion of the lung. 

The second case uas a left-sided spontaneous pneu- 


mothorax with complete atelectasis of the left uge 
lobe and moderate collapse of the left lower lobe, h 
the roentgenogram, a small tumor-like mass was sec 
in the left hilar region; a bronchogram showiiijii 
left upper lobe bronchus entering this mass proved k 
be the left upper lobe. Removal of 250 c.c. of air kz 
the left chest failed to produce expansion of tfcek:,; 
and, because of the atelectasis, bronchoscopy was 
formed. A small amount of mucoid secretion k 
aspirated from the left upper main bronchus and on t 
following day 400 c.c. of air were removed from tiek: 
side of the chest. Three months later complete rt- 
expansion of the lung was demonstrable. Only k; 
previous report of atelectasis following idiopitb 
spontaneous pneumothorax could be found in tie I:'- 
erature. 

The final case was that of a 28-year-old engineer^::, 


while shoveling dirt, suddenly experienced a sharp pa 
in the upper anterior part of the right side of the At, 
radiating to the upper abdomen. Roentgen ciama' 
tion demonstrated a hydropneumothorax on the ru- 
with a fluid level at the anterior end of the fourthm 
In addition, a marked collapse of the right lung wit > 
pleural adhesion at the apex was observed. T ep- 
ral cavity was aspirated several times, 
fluid being obtained and subsequently replace 
Culture of the fluid was sterile and guinea-pig 
tion was negative. The lung slowly re-expn e ju. 
a six -week interval, at the end of which time 
a recurrence. Complete re-expansion eventual!) 
curred without further aspiration. 

It is generally believed that spontaneous WO,--- 
mothorax is due to rupture of a valve vesic 
near the pleural surface. Treatment m ^ 

vidualized. When a considerable ° ^ 

present, it is usually wise to remove it in o 


pressure on the mediastinum, but care 


must be tab 


V. VAA «.AAW - A/»rt OTEfltlyi ^ 

not to reduce the intrapleural pressure . 
cause of the danger of opening up an 
healed fistula and thus causing an increase 
in the pneumothorax. _ •„ tl,P first W*' 

The authors believe that their case ^ ^ 
recorded in the American literature o a c | 

ous hemopneumothorax followed y j[,p. | 

ctH. Stephen N. Tager, , 


Davii'- 


Hydatid Cysts of the Lung, ^ouis ^ 

J. Thoracic Surg. 13: 471-510, Decern ^ - ^ 

' the author 


This paper is based on ... , 

four cases of hydatid cyst of the lung jjjjafe n ' I 
review of the literature. Althoug , thsD"'y; ■ j 

common in the United States, it from 


will be more cases as service is 


where it is more prevalent. The 


Uru?“^L 


At AAAN^AW — rtTlfina . . 

in sheep-raising countries, as ' jnd ■ 

^4 - m . f . TA_t*» Cxmfl. ■. 


Zealand, Australia, Italy, Syria 




Taenia echinococcus is , sheep- 

of dogs which have eaten infec ® L.fccesaR"/". . 
able ova are discharged by the : , 

the human intestine through iB-f . 


the human intestine 
vegetables, and water. 


vc«c.au,c., ... If 

through the bowel wall and 


From here it may get through 


the ■;< 


where in the body. The embO^o t... ^ 

ing a cyst with two layers in the 
germinal layer, brood capsuto r jevebf '' 
velop, and these if ingested by ^ 
testinal worms, completing the 
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In the lung the cyst enlarges and is surrounded by an 
Ivcntitial coat from the lung, with slight atelectasis 
i the adjacent area. This produces a smooth, round, 
■:nse shadow on the roentgenogram. In the com- 
jeated cases air gets around the cyst between the wall 
! the cyst, and the adveutial coat forming the peri- 
;sicular‘'pneuma.” Thcair may get inside of the cyst 
•so, forming the double dome arch or "Cunibo’s sign,” 
id later the walls of the cyst may collapse, producing 
,e "camalote formation.” Tliese changes arc visible 
■1 roentgenograms and arc supposed to be diagnostic 
hydatid cyst. 

: Cough which later becomes productive, hemoptysis, 
:td chest pain are inconstant complaints. Physical 
idings are not diagnostic. Eosinophtlia is often but 
nt always present. The conipleinent-fi.\ation reaction 
variable. The intradermal skin test of Casoni is the 
est and most reliable test. Certain diagnosis is made 
-ily when booklets, scoliccs, or cyst membranes are 
- >und in the sputum. The cysts occur more commonly 
;i males and more often in the lower lobes. The treat- 
lent is surgical removal of the entire cyst. 

..The illustrations accompanying the article are poor. 

Harold O. Peterson, M.D. 


r Pneumomediastinum in the Newborn. Robert M, 
..owman and Charles S. Culotta. Am. J. Roentgenol. 
■}'• 7-14, January 1945. 

..-Among the variety of conditions apparently asso- 
rted with mediastinal emphysema in infants are those 
.. reducing violent respiratory effects such as obstetrical 
ibor, pertussis, and obstructive tracheobronchitis, 
.-he factor of overdistention is important. Macklin 
.Arch.Int. Med. 64: 913, 1939; J. Michigan M. Soc., 

, 756, 963, 1940) has shown on experimental 

.Rimals that spontaneous pneumomediastinum results 
.cm pulmonary alveolar rupture. The air passes 
Jong the vascular sheaths to the mediastinum. Such 
,ictors as congenital deformities of the respiratory 
,pteni, local trauma, or a pulmonary infectious proc- 
5S may weaken the walls of the respiratory tract so 
? to produce a break in their continuity and lead to 
; ^ ^PPoarance of air outside of the normal pathways. 

' .rom the mediastinum air may rupture into the pleural 
avities and produce pneumothorax. It may pass 
'•oivjiivard into the retroperitoneal region and even 
ong the great vessels to the groins. Sometimes it 

®sses upward into the cervical or axillary areolar 
■■paces. 

■•^Mediastinal emphysema occurring during the first 
■inri usually manifested by respiratory 

distress. Respirations are rapid and 
•■nc dyspnea and cyanosis may occur. Bulg- 

A fah ■ ^ P’'ooordium, distention of the neck veins, and 
htio *h pressure are due to blockage of the circu- 
about by compression of the systemic and 

condition may be suspected clinically, 
frontal*'!.- essentially a roentgen procedure. In the 


lateral 


view 


of the infant’s chest, air outlining the 


’-sionau °f the superior mediastinum may occa- 

of the^ lateral view, marked bulging 

^ large area of encapsulated air 
eharo,.! • ^ posterior to the shadow of the sternum is 

Anaractenstic. 

of the authors’ 3 cases has been con- 
^ as wa,; r^' and stimulants being administered 

ound necessary. It is of significance that all 3 


patients had received some form of artificial respiration 
and attempted insufflation of the lungs. It is difficult 
to determine whether the attempted resuscitation 
produced the air in the mediastinum, but it is known 
tliat such methods are hazardous and should be admin- 
istered only by well trained persons. 

Clarence E. Weaver, M.D. 

Spontaneous Mediastinal Emphysema. Henry 
Miller. Ann. Int. Med. 21: 998-1010, December 1944. 

The author reviews the literature on spontaneous 
mediastinal emphysema and adds 4 cases to those pre- 
viously recorded. Macklin’s theory of the genesis of 
the disease is that areas of atelectasis, by causing over- 
distention of the surrounding alveoli, may lead to es- 
cape of air into the perivascular sheaths. While no 
atelectatic areas could be demonstrated in the author’s 
four cases, he describes a fifth case, following massive 
atelectasis, in which this mechanism was undoubtedly 
active. 

The paths of extension of air in the mediastinum tend 
to follow the fascial planes, particularly the sheaths 
surrounding blood vessels. The air may spread up- 
ivard into the root of the neck, the face, axilla, anterior 
chest wall and arms. It is possible for it to dissect 
up along the sides of the trachea to the floor of the 
mouth, extending under the base of the tongue, which 
becomes elevated. It may extend forward between the 
parietal pleura and pericardium to appear as blebs 
overlying the heart, laterally into the opposite lung, 
and downward into the retroperitoneal space, where it 
may outline the kidneys, ureters, and renal vessels. 

Clinically, the spontaneous type of mediastinal 
emphysema is characterized by the sudden develop- 
ment of pain in the Chest in the absence of antecedent 
trauma or unusual effort. The pain varies in location 
and severity, depending largely on the degree of dis- 
tention of the mediastinal tissue. It may radiate to 
the upper midback, shoulders, neck, and occasionally 
down the left arm, as it does in angina pectoris. Its 
character and radiation have at times led to the errone- 
ous diagnosis of coronary occlusion. Dyspnea, cyano- 
sis, and orthopnea may occur but are not characteristic. 

The demonstration of air in the subcutaneous tissues 
of the neck and anterior chest wall by palpation is 
diagnostic. The area of cardiac dullness is often di- 
minished or completely obliterated, being replaced by 
a hyperresonant percussion note. 

The pathognomonic sign of mediastinal emphysema 
is the peculiar sound heard over the pericardium on 
stethoscopy and sometimes even with the unaided ear. 
It has been variously described as crunching, crackling, 
popping, clicking, tapping, snapping, crepitant, etc., 
and is synchronous with the heart beat. This has been 
termed Hamraan’s sign and was attributed by him to 
the action of the heart on air between the anterior 
parietal pericardium and the chest wall. 

Pneumothorax was present in some of the reported 
cases of mediastinal emphysema and occurred in 2 of the 
author’s cases. It is usually small and detected only in 
roentgenograms, though in the author's patients it was 
discovered on physical examination. 

For the roentgenographic demonstration of air in ' 
the mediastiniura, lateral and oblique views should be 
taken as well as an anteroposterior view. In the an- 
teroposterior film only the outlying pockets of air may 
be seen. In this projection a sharp line running parallel 
to the outer wall of the mediastinum may be detected in 
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the presence of a pneumothorax. In the lateral and 
oblique views, air may be visible between the heart 
and the anterior chest wall or in the posterior medias- 
tinum, In rare cases when the air does not extend 
forward around the heart, Hamman’s sign may be ab- 
sent and the roentgenographic evidence of air in the 
mediastinum may be decisive. Air may also be detected 
in the subcutaneous tissues of the neck and in the 
retroperitoneum . 

In the differential diagnosis, coronary occlusion, 
pericarditis, dissecting aneurysm and pulmonary em- 
bolus must be considered. These can usually be dif- 
ferentiated by physical examination, roentgenographic 
study of the chest, and electrocardiography. 

Treatment is symptomatic, and the prognosis, in gen- 
eral, is excellent. Resorption of air from the medias- 
tinum is rapid when the point of entry is closed. 

Stephen N. Tager, M.D. 

Esophageal Duplications or Mediastinal Cysts of 
Enteric Origin, Wm. E. Ladd and H. Wm. Scott, Jr. 
Surgery 16: 815-835, December 1944. 

Esophageal duplications are cystic structures of 
variable size with thick walls, lined with mucous mem- 
brane. They arise in the posterior mediastinum and 
usually expand into the right or left hemithorax, re- 
maining retropleural in location. The cysts have been 
encountered along the entire length of the mediastinum 
but are most common in the middle third. 

The duplications usually have a two-layered muscu- 
lar wall resembling esophagus. The mucosa, however, 
does not necessarily correspond to that of the eospha- 
gus ; it may closely simulate that of the stomach, and 
some of the cysts show elements of both esophageal and 
gastric mucosa. A true serosa is absent, although the 
pleura is occasionally reflected over the larger cysts so as 
to resemble grossly a serosal coat. 

A significant feature from the surgical point of view 
is the frequency of an intimate attachment to the 
esophagus, though an occasional case shows no such 
attachment. 

The contents of the cysts usually resemble gastric 
juice. The size varies; the largest in the authors’ 
series of 5 cases filled two-thirds of the right thoracic 
cavity in a 22-month-old boy, while the others averaged 
about 5 cm. in diameter. 

Numerous theories have been proposed to explain the 
occurrence of alimentary duplications in general. 
Keith attributes duplication to failure of coalescence 
of embryological vacuoles in the solid stage of the ali- 
mentary tube, so that a continuity of lumen is not es- 
tablished, thus leaving a cystic structure contiguous 
to some portion of the alimentary tract. This explana- 
tion the authors believe to be the most rational one. 

^ Like other forms of alimentary duplication, duplica- 
tions of the esophagus are usually encountered in in- 
fancy and early childhood. The youngest of the au- 
thors’ patients was three weeks of age, while the oldest 
was twenty-two months. The oldest patient reported 
in the literature was three and one-half years of age. 
The sex incidence is equal. 

The symptoms are not only those of an expanding 
mediastinal mass, but in addition there may be the com- 
plicating features of peptic ulceration of the cyst wall. 
Cough, dyspnea, cyanosis, and recurrent or chronic 
pneumonias are common presenting complaints. 
Dysphagia and regurgitation of feedings occur with 
impingement upon the esophageal lumen. Pain may 


be caused by distention of the walls of the cyst. Hem- 
temesis and hemoptysis may occur separately or even 
in the same patient. 

Physical examination usually discloses definite h- 
dications of thoracic disease, with obvious respiratw 
difficulty and occasionally cyanosis. There may h 
massive pleural effusion with signs of chronic pr.& 
monitis and pulmonary compression. 

Esophageal duplications present roentgen chanjs 
characteristic of posterior mediastinal tumors or cnti. 
Details of the outline may be obscured by secondly 
changes in the lung and particularly by pleural flri. 
Most duplications are roughly spherical in contour aaJ 
have a uniform homogeneous density due to their flail 
content. The heart and mediastinal structures maybe 
displaced. 

Lipiodol bronchograms usually show pulmoaa^ 
compression by the retropleural duplication and aid h 
differentiating the latter from bronchiogenic cpts od 
anomalies. Fluoroscopy of the esophagus with a coa- 
trast medium showed no fistulous connection betaeea 
duplication and esophagus in any of the authors 
tients. However, the esophagus was frequently 
placed or angulated by the adjacent map. Esophaj^ 
duplications occasionally erode the bodies of thet o.j 
cic vertebrae or the overlying ribs. 

Surgical extirpation of a duplication of 

is best accomplished by marsupialization 0 t ecys 

subsequent destruction of its mucosal liriing. 

Reports of the authors’ five cases are included, 
of the patients died. J. E. Whiteleather, M.n- 


Chronic Constrictive Pericarditis Due ^ ^ 
Body (Needle) in the Pericardium. Bernard h 
Am. Heart J. 28: 805-809, December ^ 

A 46-year-old man was admitted to the ^ 

diagnosis of ‘‘cirrhosis of the liver with P ,, 


a diagnosis ot - cirmosis oi uuc 
struction." His chief complaints were 


SLrucuuii. ciiici »-v/***t^*~ 

and abdominal enlargement. '"^.35 undtf 

tory, seven years previously, while e 
anesthetic for the correction of "’“‘7 jjiebf 
sustained in a fall, his heart had stoppe 
been given an injection in the thir jjjie hii 

space. In the course of this P^° two 
broken off and was not recovered. A 


oroKen 011 aiiu was uui, 

later a pericardial effusion had deve ope painff 


Iter a pericaraiai enusiuu * nkinof P^'" 

On admission the patient did not . jj, theet^‘ 

shortness of breath. There was no . j^pjae 

or sitting position, but with the . [,pe. Tt« 
Face and neck assumed a dusky cy 
liver was enlarged and ascites was P^®^^ , ff jgnient5 c 
A roentgenogram of the chest s ov 
the broken needle in the right bor Pluoro^?) 


°°T/ Fluoro^? 

iium. The heart was not ® ‘..i-ations. 
:xamination revealed feeble 

■ir» OT SlZC Of tllC 


10 change in the shape or size of the 
nspiration and expiration. 


spiration and expiration. loPtrocardioS^^f";. 

The history, roentgen findings. ,. ^osis 
nd other laboratory data led to origin, c” 
onstrictive pericarditis of trauma 
lent of the liver and ascites, an 
ody in the right side of the c .J, o,niatoUf’^. 
ndings were: evidences of an °*. . -jired eari'^';.^ 
;s in the intercostal muscles; L ^atk 

large pencardio-diapb dcnse'f ■ 


ursions : a 


a large pencardio-aw- - . 

chich was severed; thick, 


erent pericardium and 
ardium over the right side of t c 
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I In the region of the inferior cava, the two fragments 
' of the needle were found embedded in a dense fibrous 
: ?heath and were removed. A suppurative pneumonia 
ievcloped and deatJi ensued. 

' ' The author believes the pathogenesis in this ease is 
;clatcd to two factors: (1) the development of an acute 
’ nflamniatory process beginning at tlie site of the needle 
' md (2) fibrosis due to chronic irritation of the peri- 

■ 'ardium because of the needle itself. The first is sub- 

■ 'tantiated by evidence of an old infection of the intcr- 

■ "ostal muscles along the course of the needle and by 
' he development of a pericardial effusion shortly after 

■ ■-he injury. The latter idea is supported by the fact 
•" hat the thickening, fibrosis, and induration of the peri- 
-■'ardium were maximal at the site of the needle. 

Henry K. Taylor, M.D. 


Echinococcus Cyst of the Heart: Report of a Case. 
r-'-. Zkmor and M. M. Szucs. Am. J. Roentgenol. S3: 

: January 1945. 

' ■■■ Echinococcus cyst of the heart is rare, only 4 cases 
r '*aving been reported previously in the American medi- 
cal literature, 3 at autopsy and 1 in a living patient; 
.-::59 cases were found in the foreign literature. Left- 
" ided cysts appear to be more common than right. 
Echinococcus infestation usually occurs in childhood, 
ut the cyst may remain latent for many years. The 
..^roentgenologic observation of a rounded mass sur- 
-.-:^unded by a ring of calcification is of the greatest 
.,-;dagno5tic importance. The electrocardiographic find- 
;<ogs are non-specific. Eosinophilia is present in SO per 
Mt of Mses with active hydatid disease, while im- 
__v,;.iunologic tests with echinococcus antigen are positive 
'ij h 87 per cent of active cases. These tests, however, 
sroup specific rather than species specific, and 
j, • types of cestode infestation must be ruled out 
\,.y stool examinations. Immunologic tests may be 
' ..egative if the echinococcus cyst has been cured or if its 
become caseous and inert. 

ii' ^ must be differentiated from such cardiac 
^ ,nd pulmonary conditions as gumma, aneurysm of the 
'■^^hidomyoma, dermoid cyst, simple pericardial 
- ' yst, congenital lung cyst, and tuberculous abscess of 
i.. ' re lungs or heart with calcification. In all these con- 
• the echinococcus serologic tests are negative 

-r- 0 the characteristic ring-like calcification is not 
' roentgenographically 
' presented of echinococcus cyst of the wall 

''I 'nrSf* I *■ ’''®”tricle of the heart in a man of twenty- 
J'esident in the United States. It was 
mptomless and was discovered on routine chest ex- 
^t a maritime training station. There was 
''■' - lent evidence of myocardial involve- 

--'as ’ • ^ ®tradermal test with echinococcus antigen 
•- P®®h<ve, and other types of cestode infestation 
® deluded. Clarence E. Weaver, M.D. 


^ , the digestive system 

Disorders of the Small and Large In- 
' '4* 95^40 D, Kiefer. New York State J. Med. 

^,:.tf;S2~2349, Nov. 1, 1944. 

nl'^'fleetin delivered before a general medical 

Wotn P''^sents for the general practitioner the 
’^md la ’’oentgen signs of disorders of the small 

Ay?^i!ustrat^^ J”^®^fine, Thirteen cases are reported to 
rijS^iiiagnos'*^ points in the roentgenologic 

1. 's of a few of the more common disorders of 

l! 


the intestine. Roentgenograms are reproduced in 9 
cases. 

Deficiency Bowel Pattern in Polish Refugees, African 
and Indian Adults and Children (Kwashiorkor). J. 
Scott Brown and H. C. Trowell. Lancet 2: 812-816, 
Dec. 23. 1944. 

Working in Uganda (Central Africa), the authors 
have found numerous cases of malnutrition exhibiting 
a characteristic clinical picture — a dermatosis consist- 
ing of scaly, shiny, dark brown areas; mental depres- 
sion and sluggishness, and a variety of gastro-intestinal 
symptoms. The present report is based on a series of 
16 such patients examined radiologically and found to 
show the "deficiency pattern" described by Golden 
(Radiology 36: 262, 1941). This group included 2 
Polish refugees, 1 Englishwoman, 1 Indian, 10 immi- 
grant African laborers, and 2 African children suffering 
from the nutritional disorder known locally as kwash- 
iorkor. In all these cases there was a history of in- 
adequate diet over a long period, deficient in total 
calories, animal protein, fat, green vegetables, and 
many vitamins. 

Roentgen examination in these cases was handi- 
capped by lack of films, and reliance was placed chiefly 
on fluoroscopy, which usually limited the diagnostic 
criteria to evidence of gross segmentation. Films were 
taken only for illustrative purposes, in a selected series, 
to observe the effect of treatment. In addition to seg- 
mentation, examinations often showed, in the small 
intestine, smoothing of the plicae in the jejunum and 
coarse flecking, but these features could be distin- 
guished with certainty only on films. In the prelimi- 
nary fluoroscopy, great gas-distention of the colon 
was common, ^me large atonic stomachs were seen, 
and in general these ‘‘became brisker in their move- 
ments after treatment.” The appearance of the small 
intestine conformed to Golden’s description; seg- 
mentation was usually seen in the middle part. In 2 
cases there was great distention of the duodenum with 
no demonstrable obstruction. As a rule, the colon 
was wide and poorly haustrated and tended to show 
segmentation also. Nevertheless, in such cases the colon 
emptied well. It seemed as if the normal colonic mech- 
anisms were functioning badly and were being assisted 
or replaced by an alternative mechanism. Outlining 
of the gas-distended colon by an even layer of barium, 
0.6 cm. thick, was often seen. In no case was there 
any enlargement of the heart as in beriberi. The soft 
tissues in many cases were remarkably radiolucent, 
even where no gas-distended intestine intervened. 
The authors believe this probably indicates a deficiency 
of minerals in these tissues. Roentgenograms for 3 
cases are reproduced. 

The patients did not improve on an adequate diet, 
and the addition of vitamin concentrates was necessary. 
Early cases responded well to supplementary cooked 
liver or brewers’ yeast, given daily. In more advanced 
cases very large doses of crude liver extracts, given 
parenterally, were required. Most of the cases thus 
treated eventually showed clinical and roentgen evi- 
dences of cure. Patients with very advanced deficiency 
states, especially with infections, did not respond to any 
form of treatment and soon died. The condition of a 
few patients improved up to a certain point and then 
remained stationary. 

The relationship of this deficiency syndrome to 
pellagra or beriberi is uncertain. 
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Simulation of Chronic Bacterial Dysentery by Para- 
typhoid B Infection. Daniel N. Silverman and Alan 
Leslie. Gastroenterology 4: 53-59, January 1945, 

Four cases with generally similar features, all sus- 
pected of being chronic bacillary dysentery, are pre- 
sented. Only one of these, however, actually was 
chronic bacillary dysentery (Shiga). The other three 
were found to be due to B. paratyphosus B of identical 
strain as shown culturally and by cross-agglutination. 
Though this is presumably the first report of chronic 
intestinal infection simulating chronic dysentery, 
caused by B. paratyphosus B, the authors have made 
this observation in 10 cases in a period of as many 
months. The principal features of both infections are 
a more or less protracted history of abdominal pain, in- 
termittent diarrhea with or without blood or mucus, 
malnutrition, which may be severe enough to produce 
the syndrome of avitaminosis, and hypochromic ane- 
mia. The resemblance of these cases has been rocnt- 
genographic as well as clinical. The more or less con- 
stant finding in cases of chronic bacillary dysentery has 
been the so-called deficiency pattern in the small in- 
testine, i.e., flocculation of the contrast medium and 
abnormal segmentation of the bowel. This expression 
of deficiency has been shown to occur to a high degree in 
the chronic cases of paratyphoid B infection. 

In the cases of dysentery, there is generally skin sen- 
sitivity to several strains of the dysentery bacillus, but 
none to organisms of the Salmonella group, whereas in 
patients with chronic paratyphoid B infection, the con- 
verse is true: there is skin sensitivity to several Sal- 
monella bacilli, but none to members of the dysentery 
group. In the syndrome of B. paratyphosus B, there is 
heterologop cross-agglutination, as rvell as homologous 
agglutination of the organisms by sera of various pa- 
tients in the group. 

Isolated Sarcoidosis of the Small Intestine Simulat- 
ing Non-Specific Ileo-Jejunitis. C. J. Watson, L. G. 
Rigler, O. H. Wangensteen, and J. S. McCartney. 
Gastroenterology 4: 30-50, January 1945. 

Two cases of sarcoidosis involving the small intestine 
and mesenteric lymph nodes are presented. 

Case 1. An unmarried female, 21 years of age, was 
admitted to the hospital because of lassitude, weakness, 
and anorexia of approximately one year’s duration, with 
diarrhea and irregular fever for eight months. The 
examination was negative except for a rather extensive 
involvement of the small intestine as shown on the x- 
ray film. This differed from the usual regional ileitis 
or ileojejunitis in being more diffuse and in exhibiting 
an appearance suggestive of an extensive polyposis. 
Roentgen examination of the chest and of the bones of 
the hands was negative. The Mantoux test w'as nega- 
tive at a dilution of 1:100 (1 mg.). Resection of much 
of the involved bowel resulted in a remission of five 
months duration, after which there was recurrence of 
mild fever and diarrhea as well as some of the roentgen 
findings. Following a second operation, at which more 
of the small bowel was resected, including the entire 
ileum, the patient had remained in excellent health up 
to the time of the report, although the presence of 
slight temperature elevation, a low-grade anemia, and 
increased sedimentation rate were suggestive of^mild 
activity either in the remaining bowel or in other 
viscera. The pathological study revealed extensive 
nodular involvement of the resected loops of small in- 
testine with production of a “cobblestone" or hobnail 


appearance of the mucosa. This change is dtno:- 
strated in the roentgenograms. The mesenteric l)tifi 
nodes were enlarged and showed diffuse involvcBc'.. 
Histologically, the lesions ivere typical of sarcoifel- 
i.e., epithelioid-cell tubercles with and without gian 
cells. Caseation was entirely absent, as shorn hr 
silver impregnation of the reticulum in thecentersdth 
tubercles. 

Case 11. A married woman, 25 years of age, wasri- 
mitted to the hospital because of diarrhea, "gas" a:i 
distention, weakness, nausea and vomiting, and pe 
gressive weight loss over a period of two years. Ei- 
cept for distinct clubbing of the fingers and tempnatEi 
ranging between 99 and 101° F., physical c-raminatm 
showed nothing of significance. The Mantoux test » 
negative at 1:100 (1 mg.). X-ray examination of tr? 
chest and bones, including the hands, was uegafe 
Films of the small bowel revealed findings indicatisj a 
regional ileitis with some changes in the jejunum of & 
determined type. A few areas suggestive of the poly- 
posis-like picture seen in the first case were also ob- 
served here. Resection of the involved ileum and s®: 
of the cecum resulted in prompt improvement, 
had been maintained up to the time of the report. . - 
evidence of jejunal involvement was found at 
tion. There was no further fever, and the 
gained twenty-five pounds in weight, but a mu 
rhea persisted. A recent x-ray examination 
evidences which might explain the residual *5™!’ 
There rvere both marked hypermotility and s u 
several adherent localized bowel segments. _ , | 

In each of these cases the f i 

in many respects that of regional ileitis o'' ™ " j j 
ease. Certain characteristics, however, ot en p 
in the latter condition were lacking, 


right lower quadrant, signs of local peritonitu or 


knows i' 


development, and the x-ray manifestation £ 
Kantoris “string" sign. The roentgen findings -tr 


ivantors srrmg sign. nirturtc 

other distinct differences from the 


ileojejunitis. The abnormal changes pj', 

rather than segmental. The mucous 
tern suggested swelling and hypertrop y . ^ 
rather than denudation. Furthermore, ^ 
like pictiu-e in the small intestine is a 
finding and is not seen in regional jisof&'- 

to this group of findings may suggest a 
coidosis in future cases. _ . pj 

Roentgenograms and photomicrograp 
duced. 


, nf 

Primary Carcinoma of the Third Portion 
Thomas A. Shalloiv, Sherman >1. 


jfifl 


James B. Carty. Surgery 16: '939^j!?Lt'i's of co' 


denum. 

Primary carcinoma of the small podi'' 

paratively unusual occurrence; m yj autl'-d'-"’ 

of the duodenum it is extremely rare, 

G3-ycar- 
before • 


cases having been previously white 


patient rvas a “.pi^astrie/"^' 


one-half to one hour after 


The authors’ 

complaining of intermittent at 
ness __ 

belching. At the onset, a to sh 

these attacks occurred at intervals .j pad (er 
They increased in frequency an s ^ 

two weeks prior to admission, , maicrb' i 

efonr witti vnmifinv of bilc-stai 


stant, with vomiting of 
vomitus contained particles ^ 
meals earlier but no blood. T e p 
pounds in the last six months. 




tieflt 


Pol. -(5 


Abstracts of Current Literature 


311 


. A deep, thick, firm, non-tciicler mass, 2 inches in di- 

- .’atneter, ivas palpable just above the umbilicus. The 
blood picture showed a slight anemia with a normal 
ivliiteccll count. Gastric acidity was slightly decreased, 
n'tii bile present in all sjJeciiiiens. Urinalysis and 

i'llood tests were negative. Rcjicatcd roentgen studies 
ilioivcd almost complete obstruction at the beginning 
)f the ascending looj) of the duodenum. 

. . At operation a tumor wa.s found inyohung the pos- 
' crosuperior wall of the third tiortion of the duodenum 

• 'icueath the superior mesenteric vessels. The adjacent 

ctroperiloncal tissue was indurated, but there was no 
-.vidence of extension of the growth or of metastasis. 

' The entire third portion of the duodenum was mobil- 
' red and resected and the free ends of the bowel were 
•dosed. An antccolic duodenojejunostomy was per- 
■ 'Onned in a sidc-to-sidc manner anastomosing the 

• cjunum, about 10 inches from the ligament of Treitz, to 

- lie second portion of the duodenum, just distal to the 
■' .he ampulla of \’atcr. The jejunal stumj) was at- 
'■ ached to the ligament of Treitz leaving the proximal 
•■Jejunum available for a gastro-eutcrostomy should the 

- iuodenojejunostomy stoma prove inadequate. Nine 
'months after operation the patient was symptom-free; 
ri le had gained weight, and an x-ray examination 
rr showed no abnormality. 

The removed segment of duodenum contained a cen- 
'•-'lal penetrating ulcer 2 cm, in diameter. The cells 

• r^ihoived marked hyperchromatism and a few mitotic 
';:,':ngures. They infiltrated the entire submuscularis 
.--.'Bucosa, subinucosa, and a portion of the muscle layers. 
..j'.'rhe diagnosis was primary ulcerative adenocarcinoma 
...laf the duodenum. J. E. Whiteleatiier, M.D. 


Carcinoma and Lymphosarcoma of the Colon. A 
..^jCase of Lymphosarcoma of the Descending Colon. 

. •Benjamin T. Tilton. Am. J. Surg. <56: 300-308, 
,.;:;Deccmber 1944. 

Having encountered a lymphosarcoma arising in the 
,, .-descending colon, the author calls attention to the 
^..'possibility of this type of new growth and the impor- 
^.MHce of bearing it in mind, "particularly in suspected 
^.•Kranoma with atypical manifestations.” 

.y,'. ^^’'cinoma of the colon is a disease of later life. In 
-s ' development it does not give rise to a definite 

_.e nical picture, but any abdominal symptoms, how- 
. ever vague and slight, if they persist in spite of the usual 
letetic and medicinal measures, call for a thorough 
The patient may complain of a feeling 
® abdominal pressure, especially on the right side, 
0 icky pains, gaseous distention, and loss of appetite, 
r.':’’ im'"*'* distention on the right side is a particularly 
sign, especially in elderly persons, when it 
■'' eld''?*' to appendicitis. Anemia in an 

significant. Persistent abdominal 
' ' stools, or changes in the bowel 

'•’lead increasing constipation, usually 

' turn • consult a physician. A palpable 

ofte'""'^ likely to be a late symptom and is found more 
* V of the cecum and ascending colon. 

‘'/J more characteristic of right- 

^'•Pain uud are frequently associated with 

cifK on the right side suggesting appendi- 

and Anemia, which is of toxic origin 

' sided" blood, is also suggestive of a right- 

luncf the right side of the colon has a 

stand'i"' . °f absorption. Obstruction is the out- 
j'- ng sign Qf carcinoma of the left colon and has been 


estimated to occur si.x times more frequently than when 
the lesion is on the right side. 

An important roentgen sign of carcinoma is a narrow- 
ing of the colon which remains constant at a definite 
point; this remains visible in spite of manipulation or 
insufllation with air after the expulsion of the barium 
enema. A second sign is a persistent irregularity in 
outline of the colon, especially when accompanied by 
spasm. Not infrequently an exploratory operation 
has revealed a carcinoma after negative x-ray studies, 
and a diagno.sis of simple spasm of the colon should 
not be made on the basis of a single examination. 
Atropine should be given before the second examina- 
tion. If the narrowing of the lumen is still present, the 
stricture is probably organic in nature. Lesions of the 
rectosigmoid junction are frequently not revealed roent- 
gcnologically. For this reason, sigmoidoscopy should 
also be employed when a growth is suspected in this 
area. 

In contrast to carcinoma, lymphosarcoma of the in- 
testine is found most commonly in patients under forty; 
it is especially common in childhood, when it has a 
rapid course. The neoplasm originates in the lym- 
phoid tissue of the intestinal wall. Perforation of the 
mucosa and serosa is unusual, but there may be adhe- 
sions with adjacent structures. Cicatricial narrowing 
of the intestines does not occur as in carcinoma, but 
rather a dilatation of the wall, as in aneurysm, due to a 
loss of function of the muscular layer. Metastasis 
takes place early, to the mesenteric lymph nodes and 
omentum. These secondary tumors may reach a large 
size and overshadow the original growth in the intes- 
tinal wall. A chronic peritonitis with fluid is not in- 
frequent. 

A diagnosis of lymphosarcoma of the intestine is 
rarely made before operation or autopsy. General 
symptoms, such as anemia and loss of strength and 
weight, may be the first evidences of the condition. 
In some cases local symptoms, such as abdominal pain, 
sometimes of a colicky nature, may be the first to ap- 
pear. Acute obstruction of the intestine is rare and is 
due to intussusception, adhesions, or plugging of the 
lumen. A mass is a common finding. Roentgenog- 
raphy is not very helpful in the diagnosis of lympho- 
sarcoma. When the small intestine is involved, there 
may be some dilatation of the intestinal loops with a 
tendency to local stasis. In the colon, a barium enema 
may show a deformity or filling defect. 

The treatment of both carcinoma and lymphosar- 
coma of the colon is discussed. The improved progno- 
sis in carcinoma is stressed, with still greater improve- 
ment to be hoped for from earlier diagnosis, more 
thorough preoperative preparation, improved opera- 
tive technic, and chemotherapy. The results with 
irradiation in lymphosarcoma of the colon are not en- 
couraging. 

The author’s case of lymphosarcoma, in a 73-year-old 
woman, is reported. 

Radiologic Aspect of Gall-Bladder Disease. M. C. 
Sosman. New England J. Med. 231: 78G-794, Dec. 14, 
1944. 

This is a lengthy and detailed review of the history, 
chemistry, technical, and diagnostic features of x-ray 
examination of the gallbladder. 

The proper preparation of the patient for the ex- 
amination is discussed in great detail, and the possi- 
bilities of error are pointed out. Radiography should 


312 


Abstracts of Current Literature 


Septeraba 13|.; 


be of the best to capture the finest details. Errors in 
interpretation are considered at length. Newer meth- 
ods and procedures are discussed. 

John B. McAneny, M.D. 

Multiple Diffuse Pancreatic Lithiasis. Roentgen 
Anatomy of the Pancreas: Case Report. Harold H. 
Sage. Am. J. Roentgenol. 53: 28-32, January 1945. 

Published cases of pancreatic lithiasis are rather 
rare. The author’s case showed sufficient pancreatic 
calcification to demonstrate the position and relation- 
ships of the pancreas. From the head, which overlies 
the first and second lumbar vertebrae, the organ ex- 
tends diagonally upward into the left upper quadrant. 
The body reaches above the lesser curvature of the stom- 
ach; the tail crosses the upper part of the left kidney 
and extends to the hilus of the spleen. It is also in di- 
rect relation with the splenic flexure of the colon. 

The case reported was of interest, also, for the dem- 
onstration of abnormalities in the small intestinal pat- 
tern, namely, segmentation, obliteration of mucosal 
pattern, exaggeration, irregularity and coarsening of 
the mucosal folds, and hypertonicity. There were also 
variations in motility of the small bowel. The patient 
did not manifest any gross clinical evidence of pan- 
creatic insufficiency, but early insufficiency was indi- 
cated by a markedly increased excretion of fat and pro- 
tein in the stools, with characteristic color and bulk. 

The case is reported in detail and reproductions of 
roentgenograms are furnished showing the relation- 
ships of the pancreas and the small bowel pattern 
changes. Clarence E. Weaver, M.D. 


THE SKELETAL SYSTEM 

Study of the Relative Importance of the Cortex and 
Spongiosa in the Production of the Roentgenogram of 
the Normal Vertebral Body. George W. Wagoner, 
Andrew D. Hunt, Jr., and Eugene P. Pendergrass. 
Am. J. Roentgenol. 53: 40-48, January 1945. 

Three adult human lumbar vertebrae were obtained 
at necropsy and prepared as follows; From one the 
cortex was removed, from another the soft tissues alone 
were stripped, and in the third the soft tissues and the 
spongiosa were removed, leaving only a cortical shell. 
The vertebrae were then immersed in a water phantom 
and were examined roentgenographically under condi- 
tions designed to duplicate those obtaining in the hu- 
man subject. From this experiment the conclusion 
was drawn that the “shadow value’’ of the spongiosa is 
greater than that of the cortex in producing the char- 
acteristic roentgenogram of the vertebral body. 

In order to determine the cause of the transverse 
horizontal shadow seen in 20 per cent of adult vertebrae 
in lateral films, some further experiments were con- 
ducted. An artificial defect made in the cortex along 
one lateral v all failed to show any shadow of lessened 
density in lateral roentgenograms. A defect, 3 mm. in 
diameter, cut through the center of the spongiosa by a 
small curette introduced through the posterior fora- 
mina in an anteroposterior direction, showed a shadow 
of lessened density in the lateral roentgenogram. In 
a further study of the transverse markings,’’ a nor- 
mal adult vertebra was cut in seven parallel sections in 
its sagittal plane. These sections were roentgeno- 
graphed in lolo and in various combinations. The 
central sections alone showed the "transverse marking.’’ 


It is concluded from this experiment that the "tram- 
verse marking’’ is produced by the peculiar structure 
of the central area of the body. This correspont; 
in location and size to the central reservoir of th 
sinusoidal system shown previously to exist witfci: 
the central structure of the vertebral body. 

A study was also made to determine the rainimar, 
size of lesions demonstrable roentgenographically. ll 
was found that very small defects in the spongiou 
could be demonstrated, but a cortical defect 10 by W 
mm. failed to show in the roentgenogram. 

Clarence E. Weaver, M.D. 


A Method for Studying Healing of Bone. Alfred 
Marshak and R. L. Byron, Jr. J. Bone & Joint Surg 
27: 95-104, January 1945. 

The authors have used radioactive elements as 
tracer substances to investigate the healing of bout 
Radiostrontium is closely related to calcium and 
used instead of radiocalcium because of technical ra- 
sons. Both radiostrontium and radiophosphoru) be- 
have as the non-radioactive strontium and phosphorus 
Strontium has been found to be retained where nw 
tissue is being formed and, like calcium, is conccu 

trated in bone. i ■ , 

The radioactive elements were injected intrapu- 
toneally into rats with freshly fractured tibias, an 
concentration of radioactivity was detcrnunccl J 
Geiger-Muller counter. . ta.un 

Complete data on counts are presented in a 
and the concentration of radioactive elemen 
curately followed. John B. McAneX'. i 

Early Recognition of Endocrine 
hood by Roentgenograms of the Wrist to e . 
“Ossification Index.” Donald W. Leonard. Ara.l 
Roentgenol. 53: 55-61, January 1945. 

Several authors have emphasized 
tween endocrine disturbances and the 
facts about ossification. It has upc: 

that subsequent roentgenograms may , f,; 

to show the effectiveness of endocrine 
pointed out by Clark (Am. J. Rn^*" ^ntjrcnographi-' 
1936), it is reasonable to ac«pt 
changes in the wrist as a good ° ^ thronfb' 

departure from the usual rate of ossi Ij,;; 

out the entire body. One reason for 
area contains so many primary centers (|on «■'' 

From a summary of the studies o 
ters in the wrist by various obse^ers, 
made a diagram of the wrist showing po.'- 

ance of ossification in each of these ce j„|n]i)erid 
mal child. The. capitate and ,a,cst apP»'; 

6 and 7, respectively, representing (.fnlci; 

ance in months for these centers. . normal ap' 
are given numbers representing their 
pearance in years. The distal epip ^ . (,[ jiinc 

and ulna arc included. This ^Xhe 
ters (the pisiform is not included;. y.y(;ted by-'‘^ 
detection of delayed ossification , fallowed b! 
ting down the actual age of ^ 

figures for the centers actually j ^ero h 
placed in their chronological order 
tuted if any center has not yet ,(>5 rc'pf^'''*ij 

is made with hyphens between t e i jlic 
months and those representing ,„fs at 

index for the full complement of cc 
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. seven years becomes 7-G7-245G777. At the age of three 
: the normal would be 3-07-2000000. With figures like 
these on the patient’s record, any deviation from the 
. L normal becomes immediately obvious. Since the index 
.figures rcprcscul the lalesl normal appearance of the 
. centers, some eases which arc normal will be found to 
. have centers whose assigned figures arc greater than 
, .the actual age. Clarunce E. Weaver, M.D. 


Fracture Dislocation of the Ankle Occurring in Flying 
/Accidents. Theodore James. Bril. M. J. 2: 372-373, 
,,,Sept. 16, 1944. 

Fracture dislocations of the ankle in fliers occur most 
often as a result of a crash landing, where the motor is 
^iinonnally in front of the pilot. Sudden displacement of 
i the rudder bar causes extreme dorsiflexion of the foot. 
The talus is separated at its mid point, and the posterior 

• half, with the fibula and tibia, is displaced posteriorly. 
; j Treatment is urgent, as there is serious interference 
.; with the blood supply to the talus. Either open re- 

• duction or partial talcctomy is advised. In extreme 
. cases total talectoniy and arthrodesis may be required. 

Q. B. Coray, M.D. 


Sacral Fractures and Injuries to the Cauda Equina. 
J- Grant Bonnin. J. Bone & Joint Surg. 27: 113-127, 
January 1945. 

This is an interesting and stimulating article on frac- 
ture of the sacrum. The iucidence of sacral fracture 
in association with fractures of the pelvis varies widely 
according to different authorities. In the author’s 
series of 44 pelvic fractures, there was roentgen evi- 
dence of involvement of the sacrum in 20 or 45 per cent. 

The weakest portion of the sacrum is through the 
first and second foramina, and this is usually where 
•the fracture line is to be found. The fracture may occur 
from rotation where the lower extremity is hyperex- 
‘ tended; from leverage where the pelvis is "run over” 
uud its two halves separated; and from shear, where 
one-half of the pelvis is driven backwards by impact 
usuinst the knee. 

The anatomy of the pelvic bones must be well under- 
, stood and a good view of the sacrum should be ob- 
' tamed for diagnosis. The obstetric view of the inlet is 
' R u ^'^''’tuituge. Inequalities of the two sides 

ct the sacrum must be considered. At times the frac- 
until several weeks have elapsed, 
heurologically, the first and second sacral nerves are 
® producing a combination of motor changes 
'mich is readily recognizable. There are weakness of 
t P antar flexion at the ankle, loss of ankle jerk, and loss 
° power of the hamstrings and glutei. Marked paraly- 
of the biceps femori was observed in all the author’s 
muscles and hamstrings are tender to 
> alteration in sensation, par- 

’ ^ und referred pain on the outer side of the calf 
u foot. Bladder and borvel changes are due not to 
'Pjury but to trauma. Vasomotor and trophic 
cnanges are not found. 

reatraent of sacral fracture is that of the rest of the 
eiehf pelvis is usually consolidated in about 

in' walking is then encouraged. In lesser 

but recovery should be attained in a year, 

Pai severe injuries there may be permanent im- 
TOcnt of gait and limitation of activity, 
gcn presented and drawings and roent- 

egrams of various types of fractme are reproduced. 

John B. McAneny, M.D. 


Congenital Stricture of the Spinal Canal. Munir 
Ahmed Sarpyener. J. Bone & Joint Surg. 27: 70-79, 
January 1945. 

The author has made e.xtensive studies of patients 
with uncontrolled enuresis, spastic deformities of the 
lower extremities, and clubfoot. In many of these a 
stricture of tlie lumbar spina! canal can be demon- 
strated by suboccipital injection of lipiodol. Release 
of the constricting bone and soft tissue produces striking 
results, w'ith almost immediate postoperative relief of 
enuresis and definite improvement in the spastic states 
of the lower e.xtremities. 

Many good reproductions accompany the article. 
It comes from Istanbul, Turkey. 

John B. McAnenv, M.D. 

Osteochondritis Dissecans of the Supratrochlear 
Septum. H. S. Morton and W. E. Crysler. J, Bone & 
Joint Surg. 27: 12-24, January 1945. 

The supratrochlear septum is a thin lamina of bone 
separating the olecranon fossa from the coronoid fossa 
at the distal end of the humerus. The anterior surface 
of tlte septum is entirely within the elbow joint space 
and covered with synovial membrane. The posterior 
surface is only partially covered with synovial mem- 
brane. As a result of repeated trauma, the anterior 
surface is at times the site of an osteochondritic proc- 
ess, just as in other joints, and an aseptic sequestrum 
forms. 

The authors describe 6 cases of osteochondritis dis- 
secans of the supratrochlear septum and reproduce 
roentgenograms of the condition. They believe that 
these are the first cases to be recorded. 

John B. McAnenv, M.D. 

Multiple Myeloma in a Fifteen-Year-Old Boy. 
Michael A. Rubinstein. New York State J. Med. 44: 
2491-2494, Nov. 15, 1944. 

A case of plasma-cell multiple myeloma in a boy of 
fifteen is reported. The patient gave a history of bone 
pains for three years and of pathologic fracture of the 
femur. The original diagnosis, on the basis of clinical 
x-ray studies, was osteosarcoma. Hand-Schiilier- 
Christian disease was also considered. Examination 
of aspirated sternal marrow, however, showed plasma 
myeloma cells, and the diagnosis of myeloma was ad- 
vanced, though at that time no substantiating evidence 
was found in either the blood or urine. Subsequently, 
Bence-Jones protein appeared in the urine, at first in- 
termittently and in small amounts, later more often 
and in increasing quantity. Biopsy of a skull lesion, 
localized roentgenographically, confirmed the diagno- 
sis. Finally, the blood proteins, at first showing a low 
normal level with an especially low globulin content, 
started to rise, attaining 9.1 per cent as compared to 
6.2 per cent at the time of the first bone marrow aspira- 
tion, about a year previously. 

This case emphasizes the importance of bone-marrow 
aspiration in the diagnosis of myeloma. 

GYNECOLOGY AND OBSTETRICS 

Role of Roentgen Pelvimetry in the Management of 
Pelvic Contraction. E. L. King. New Orleans M. & S. 
J. 97: 302-306, January 1945. 

The author takes a “middle of the road” attitude, 
believing that roentgen pelvimetry is unnecessary in 
certain cases and of definite aid in others. It is not es- 
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sential in the multipara with a history of normal de- 
livery of normal-sized children or in the primipara with 
a clinically adequate pelvis having ischial spines that 
are not prominent and are well spaced and with the 
head engaged before labor starts. 

Roentgen information, on the other hand, is desir- 
able in (a) the multipara with a history of previous 
dystocia; (b) the multipara Avho has previously de- 
livered a small child and now presents herself with 
a much larger child; (c) the primipara with an abnor- 
mal pelvis or with an oversized child; and (d) in breech 
presentations. 

The Ball technic, which gives the volume capacity 
of the pelvis at various planes and the volume of the 
fetal head, and the Johnson method of calculating the 
various diameters are employed. Although it is gen- 
erally agreed that molding of the fetal head will com- 
pensate for a discrepancy of 200 c.c. between the vol- 
ume of the head and that of the pelvis at any level, the 
author prefers cesarean section if the pelvic volume is 
exceeded by 180 or 190 c.c. 

The greatest assistance from the roentgenogram is 
obtained in the study of the plane of least pelvic di- 
mensions. This is demonstrated by a listing of the 
measurements in 7 cases in which the mid-plane (in- 
terspinous or bi-ischial) transverse diameter was less 
than that of the outlet. 

Lester M. J. Freedman, M.D. 


renal vessels and report a case of hydronephro;!.: d 
5,000 c.c. capacity. 

Three separate and distinct types of pyelogran! k 
obtained, depending upon whether the obstruefc 
vessel crosses the renal pelvis, the urctcro-p'lii 
junction, or the ureter. When the obstruction is at ih 
uretero-pelvic junction and the ureteral catheter h; 
passed the obstructing vessel, the pyelogram shor; j 
symmetrically enlarged renal pelvis with a skckt.:, 
even contour along its inferior border; the opap; 
medium is absent at the junction and the ureter i=Et 
seen to enter the pelvis. 

When the accessory vessel crosses the renal pehii.ii 
leaves a poiTion of the pelvis distal to the obstnictiT 
which, on the pyelogram, appears crcscent-sb2p4 
and the hydronephrotic sac is le.ss distinctly ffllcii. I* 
this type of obstruction, the ureter is well filled anlh 
seen to connect with the renal pelvis. 

In obstructions below the uretero-pelvic juntie^ 
the ureter and pelvis are dilated above the obstmci..'- 
and.the ureter distal to this point is poorly filled m.. 
dye, if at all. , , 

A case is reported of a .31-year-old enlisted wffl r.. 
had a left hydronephrosis due to obstructing awr^- 
vessels ivhich crossed the renal pelvis proxima o • 
uretero-pelvic junction. After ncphrectoni), 

patient returned to full military duty. 

N. P. Salxer, M b' 


The Outlet Contraction with Especial Emphasis on 
the Typical Funnel Pelvis. Ralph E. Campbell. Illinois 
M. J. 86: 302-310, December 1944. 

Funnel pelvis is generally recognized as a contraction 
in which the transverse diameter of the outlet measures 
8 cm. or less, or in which the distance between the 
lower margin of the symphysis and the tip of the sacrum 
falls below 9 cm. Three groups are distinguished: (1) 
typical, in which the superior strait is normal while the 
inferior strait is contracted; (2) generally contracted, 
in xvhich the entire pelvis is smaller than normal, 
while the inferior strait is narrowed to a greater c.xtent 
than is usual in typical justo-minor pelves; (.3) com- 
plicated, including a small number of flat or rachitic 
pelves and cases of osteomalacia, spondylolisthesis, and 
lumbosacral kyphosis, in which the outlet contraction 
is superadded to the typical deformity. The com- 
monest etiologic factor in the typical funnel pelvis is 
lumbosacral assimilation. 

Two cases in which x-ray pelvimetry was a valuable 
adjunct to ordinary pelvimetry are presented. The 
first patient had a typical funnel pelvis with a narrow 
intertuberous diameter. The posterior plane of the 
pelvic outlet was sufficiently compensated, however, 
by a long posterior sagittal diameter to permit suc- 
cessful spontaneous delivery. In the second case there 
was an outlet contraction uncompensated in the 
posterior sagittal diameter. Cesarean section was 
elected. Ellwood W. Godfrey, M.D. 


THE GENITO-URINARY TRACT 

Diagnosis of Hydronephrosis Caused by Accessory 
Renal Vessels. Earl C. Loury, Joseph C. Hayward, 
and Donald E. Beard. J. Urol. 52: 492-496, December 
1944. 

The authors discuss the symptomatology and diag- 
nosis of hydronephrosis caused by louver pole accessory 


The Renal and Ureteral Changes Induced by 
the Ureter. An Experimental Study. ' 
Greene. J. Urol. 52: 5()5-.521, December JHR 
An experimental study on dogs was un 
determine the effects of ureteral ,5.5! 

ureter and kidney. This is of intere.st 
dilatation is practised clinically and 
hydronephrosis — J.e., hydronephrosis m , 
cal obstruction to the outflow of urine 
received much attention. 

In the normal dog excretory urogra 


the trU- 

actory since insuflicicnt meuium jj p 

Moderate dilatation of the 
esults in a decrease in the rate and amp <■ 

lontraction, a decrease in the rate o . ^.j-rosE- 
irine down the ureter, and improve ^ yfograpE.'' 
;ation of the urinary tract by excre J . j,vpc- 
.Vide dilatation (14 to 16 F) results 1 |.tjo3 a5^ 
onicity, which acts as a 
iroduces acute pyclectasis and uretere 
vide dilatation of the ureter produces pen 
icphrosis and hydroureter. .pr resuHieg^’^ 

The histologic changes in the ^ 
lilatation are loss of mucosa, edema 
.tretching and rupture of the smoo 1 ^ 

iprcad hemorrhage. „i„c;nns ol 

The author draws some con jI.D, 

, EdWIx L- 


Diverticulum of the Female Uret pccc'-’" 

and Lloyd B. Greene. J. Urol. 5 ■ 

. I .uvcrticulam a- ' . 

The authors define urethral l,y a 

communicating ivith the urethra ® ^ caviu- 

tinuation of the urethral mucosa. 
larly disposed but lacking a bdk'- ,.'T; 

nated pseudodiverticula. Most ® (he an-' 

both diverticula and pscudodiver 1 
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■ arcacquircd and usually occur in the absence of urethral 
obstnictio!!. Trauma incident to childbirth is a 
frequently ascribed cause. The condition is relatively 
more common among Negresses, probably owing to the 
greater frequency and neglect of urethral infections and 

" poor obstetrical care. Calculi occur in 17 per cent of 
the cases, the majority developing in situ from urinary 
crj'stals. 

• ■ There may be no symptoms. In tnost eases there is 
mild vesical irritation; rarely obstructive symptoms 
•; occur. The inflamed sac is painful, and spontaneous 
rrethral hemorrhages may originate from ulceration or 
-i complicating neoplasm. 

; . The majority of diverticula are about the size of an 
; • English walnut and attached to the floor of the middle 
third of the urethra, so that the patient jnay observe a 
. aainlcss lump in the vagina. Acute inflammation maj’' 

. .ead to closure of the orifice and preclude instrumcn- 
. . tal studies. Roentgenography, urethroscopy, and 
..urethrography arc employed diagnostically and to dc- 
. rermine the size and location of the orifice or orifices, 
ihe size, locatiosi, and form of the sac, whether iini- 
, jocular or multiloeular, and whether smooth-walled or 
.ivith filling defects suggestive of neoplasm. X-ray 
_ visualization of a soft shadowgraph catheter or opaque 
' , .'uedium introduced into the cavity is a useful diagnostic 
^ treasure, but less valuable than cysto-urcthrography. 
."..fo performing the latter the bladder is filled with 10 
per cent skiodan and a 20 per cent solution is then in- 
lected into the urethral meatus. Urethrograms made 
i^.l'ifter filling the bladder and during voiding have not 
. proved satisfactory. Routine anterior posterior views 
; .'Be taken and occasionally oblique views to demon- 
:;r.3trate multiloculation, encircling of the urethra, and 
. .extension beneatli the trigone. If the cavity is filled 
. - .nith blood clots and exudate, or if the orifice is occluded, 
.. .. d will not be visualized. 

. ■ The treatment is essentially surgical and consists of 
; - through the vagina. If contracted, the external 

lutatus and urethra must be enlarged by incision and 
^.-dilatation. 

Sk illustrative cases are presented, 

• Charles R. Perryman, M.D. 

- .7 THE BLOOD VESSELS 

j. ^^’’^osraphy of Peripheral Vessels. Technical 

‘ Learmonth. Lancet 2; 745--746, Dec. 

1944. 

■ j. Arteriography is used to demonstrate the anatomical 

peripheral artery tree; the presence 
caliber, in arteriosclerosis or 
uerpr s disease; thrombotic blockage of main 
coil'll obliterative vascular disease; the extent of 
anc* circulation; the site and extent of arterial 
SHd the site of arteriovenous fistulae. 
' attention to the use of this procedure 

the last three purposes. 

'- J should not be a routine procedure in 

^ Ciiw complications of arterial wounds. 

oiii c-xamination often gives the information re- 
'<(‘7 ijy details usually are to be obtained only 

Arteriography may be useful, 
™ determining the surgical approach in 
artery profunda femoris, the popliteal 

V'’: beginning of the anterior and posterior 

-■•i iinto opaque medium being introduced 

''^^ itifr °r superficial femoral artery accord- 

1 ' , - S to the clinical indications. 


The author recommends a spinal anesthetic to remove 
all vasoconstrictor influences. When the lesion in- 
volves the femoral or profunda artery, the patient lies 
with his leg straight and rotated .slightly laterally. 
When the popliteal is involved, the thigh is slightly 
flexed, abducted and everted, and the knee bent 20°, its 
lateral aspect being supported on the table by a sand- 
pillow. The apparatus used has been a mobile xvard set 
(Watsou), 90 kv., 30 ma., fitted with a Machlett grid 
tube; focus-film distance 30 inches; 12 X 10-in. film, 
double intensifying screens without grid. With 60 kv. 
and 50 ma, for femoral and 55 kv. and 50 ma. for pop- 
liteal arteriograms, the exposure is 0.3-0.4 second, 
according to the thickness of the limb. For the in- 
jection, an incision is made in the line of the vessel, 
cither in Scarpa’s triangle (for femoral-profunda) or in 
Hunter’s canal (for popliteal) without raising the 
artery from its sheath. Diodone (perabrodil) 50 per 
cent is used, warmed to body temperature, and a 10- 
c.c. syringe with an eccentric nozzle and a No. 19 
needle. The needle is passed into the artery, bevel 
dowmvards and parallel to its wall, to prevent leakage 
of blood during its passage and provide a long valvular 
tunnel which will be rapidly closed by intra-arterial 
pressure when the needle is withdrawn. When blood 
appears in, or is aspirated into, the syringe, the in- 
jection is rapidly completed (less than five seconds). 
The exposure is made xvhen the injection is almost com- 
plete. The needle is then withdrawn, and a moist 
gauze swab pressed on the vessel at the site of punc- 
ture. Pressure is maintained until the film has been 
developed. If the film gives the required information, 
the wound is closed. If the lesion has not been demon- 
strated, a film may be placed more distally and the 
procedure repeated. Complications are rare. If there 
is no contraindication, the patient may be out of bed in 
forty-eight hours. 

An editorial on "Limb Arteriography” appearing 
in the same issue of Lancet (page 757) carries an e.x- 
tensive bibliography. 

FOREIGN BODIES 

Localisation of Foreign Bodies. James F. Brails- 
ford. Lancet 2: 749—751, Dec. 9, 1944. 

Brailsford deplores the attempted surgical removal 
of foreign bodies after merely preliminary and often 
misleading roentgenography. Roentgen examination 
for the detection of foreign bodies is advisable for every 
w'ounded part, whatever its nature and appearance. A 
metal indicator, preferably a straightened safety-pin, is 
fixed to the skin so that its point indicates the wound. 
True anteroposterior and lateral views of the part are 
taken «ath the beam centered over the point of the pin. 
Suitably exposed films should be "flat" enough to show 
the outlines of the soft tissues as well as structures of 
the bones. In some cases, especially in wounds involv- 
ing the skull and chest, it is advisable to have an addi- 
tional roentgenogram, with the central ray directed at 
a tangent to the bony surface nearest to the foreign 
body. Fluoroscopy should not be a routine procedure, 
but is useful as a rough guide to the positions of those 
foreign bodies whose removal is deemed advisable. 
Localization of foreign bodies should be so accurate 
that the time taken by the surgeon in removing them, 
and the operative damage to the patient’s tissues, are 
reduced to the minimum. Quick methods of localiza- 
tion are likely to be misleading, particularly when the 
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essential need for operating in the localizing position is 
overlooked. Moreover, they give little help in estimat- 
ing the relative positions of the foreign body and an- 
atomical features. 

Construction of a Contact Lens for Localization of 
Intraocular Foreign Bodies. William P. McGuire and 
Edward C. Raffetto. U. S. Nav. M. Bull. 43: 1239- 
1242, December 1944. 

The authors describe a practical method for con- 
struction of a contact lens for intraocular foreign body 
locahzation, using dental materials. An alginate-base 
powder type of material is used for making the im- 
pression of the cornea and immediately surrounding 
portion of the sclera. This should show a definite 
corneoscleral junction. The impression, after being 
fixed, is used to make a stone cast and the actual lens 
is made on this cast with the use of a clear aery he resin. 
The lens is polished and placed on the eye, and four 
points are marked at the corneoscleral junction in the 
12, 3, 6, and 9 o’clock positions. Small holes are drilled 
through these points and are filled with silver amalgam 
alloy to make them radiopaque. The eye is anesthe- 
tized with 2 per cent but 3 m sulfate solution and the 
completed lens is apphed. Care should be taken that 
the four points lie on the corneoscleral junction. Two 
roentgenograms are made: one anteroposterior, with 
the forehead and tip of the nose touching the fihn, and 
the tube angled 30 degrees toward the feet; the other 
a true lateral view through the orbits with the affected 
eye next to the film. For both views, the patient must 
look straight ahead with the unaffected eye. 

For localization on the anteroposterior view, a base 
line is drawn through both superior orbital margins. 
The opposing amalgam points of the lens are con- 
nected by lines on the film. The intersection of these 
lines determines the center of the cornea. From this 
intersection, a line is drawn to the foreign body and 
projected to the base line. From this, the distance of 


the foreign body from the center of the cornea and tie 
exact meridian in which the foreign body lies can bed;- 
termined . On the lateral film, a vertical line coimectc; 
the two most widely separated amalgam points i 
drawn. This gives the plane of the limbus and free 
this, the location of the foreign body, with respect to 
the limbus, can be determined. 

Bernard S. Kalayjiax, M.D, 

TECHNIC 

Rapid Roentgenography in the Operating Eoca 
W. L. Minear. J. Bone & Joint Surg. 27: lo7-lS, 
January 1945. 

The author has constructed a portable developc; 
tank and dark compartment to use in the opaata; 
room, in which concentrated commercial liquid de- 
veloper is used. At 85° F. the developing time iio-e j 
minute. The regular “hypo” is used. Adiagramoltre . 
developing compartment is presented. 

John B. McAnexv, Mb- . 


X-Ray Technic for Diagnostic Films with the Weler j 


Dental" Machine Model-5. Lester D- BMer 
Douglas W. White. U. S. Nav. M. Bull. 44: hO-h 


January 1945. 

The authors describe technical factors for us j 


the Weber Dental Unit Moclel-5. They hau - 
satisfactory films of the pelvis, |‘ 

lung, shoulder, and extremity with kiovo 
ing between 32 and 45; milliamptnage ro 
and time from V. to 2 seconds. They founOr^ 
perimentation, that the exposure f^cto 8 
Weber manual produced overexposed film - ^ j, 

recommend that, since there are , tjobW 
:ach machine, some experimentation , j iJ; 

desired results, though the char 


the destrea results, xnougu - — - . , .jj. 

irticle has proved satisfactory in JI.D. 


Bernard S. Kalayjia- , 


RADIOTHERAPY 


Supervoltage (One Million Volt) Roentgen Therapy 
at Walter Reed General Hospital. Milton Friedman. 
S. Clin. North America 24: 1424-1432, December 1944. 

A million-volt x-ray apparatus was installed at the 
Walter Reed General Hospital in February 1944. 
Based upon that hospital’s experience, the author con- 
cludes that milhon-volt roentgen therapy is superior to 
lower voltage radiations in the treatment of malignant 
lesions. 

1. It produces more effective destruction of the neo- 
plasm by virtue of the greater quantity of effective 
radiation that can be delivered to the tumor with each 
treatment. As a consequence, the total number of 
treatments and the duration of the course of treatments 
are materially reduced. 

2. The relatively mild immediate and late skin 
reactions reduce the discomfort to the patient and per- 
mit the administration of larger quantities of radiation 
through the skin. The increased depth dose to the 
tumor is attended by an increased incidence of damage 
to the adjacent normal tissue. This is a calculated risk 
which is outweighed by the beneficial effects on the 
tumor. 

3. A number of lesions which were formerly con- 


red "radioincurable” may now be . 

liocurable.” . „ nffiriently " 

A number of lesions which wer 7 

1 200 kv. radiation can be mor 

t r\r\r\ Utr t-nrltRl 


ZUU KV. raoiauuu — 

ively treated ivith Reed Ho^' ,J 


IVCiy 

e million-volt machine at 

1 , according to the author, is e fiexib'^ L ■ 
act in the United States and is 
le as any modern 200-kv. machine, 
igraphs are included. ; > 

iatment of Inoperable 

)W-Up of Previous . 

. Stutsman, and ShenYOod jg 44 , 

, & Laryng. 53; 680-698, ^ ' 

e authors describe a new ^ ivorkcd . 

atment of carcinoma of t c . ? 

a an attempt to ^ 


in an attempt to avoiu a- 

and thd deadly .■ 


injury. It consists in , 

ge prior to the institution o -gfi .(j;; I 
recount follows a prelimmaiT 21 ? J?;. j 

published in 1941 (South. 1 ■ 
e tune of their earlier pape 
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loliS 

. 'inawarc of the work of Hautaut along similar lines, but 
.Tcdit is given him here (Hautaut: Ann. d. inal. dc 
'.’oreille, du laryn.v 46: 119S, 1927; Flurin and Mag- 
Ideine: Ibid. 46: 1219, 1927). 

. Eighteen cases arc presented in tabular form, with 
he dates of treatment (e.xccpt in 4 cases) and the 
,,3sults. The patients were seen in the wards of the 
“aunty and city hospitals and in the authors’ practice. 
.11 had typical late generalized cancer of the throat 
•ith lymph node involvement, cachexia, and inter- 
lence with deglutition, respiration, and phonation, 

- 'ecompanied by pain and weight loss. All u-ere with- 
' at possible hope of cure by surgical means. In some 

le original site of tlic lesion was the larynx; in others 
;' ie epiglottis, and in still others the base of the tongue 
: : larjTigopharjnix. In one or two the cancer had ap- 
•^areiitly started in the hypopharynx, and in one woman 
le lesion involved and blocked the mouth of the csoph- 
; ?us. In nearly all cases the cancer had spread to 
le neck, involving the lymph nodes and the thjToid 

• land. In most of the males some constitutional dis- 
jse was an added difficulty. 

-..'In spite of these unfavorable circumstances, the 
athors arc able to report 8 patients living and free of 
.gas of cancer, with nonnal deglutition and a good 
oice. One of those still living was treated in 1930. 
he follow-up period for the others is shorter, being less 
.lan a year in some instances. Nearly all the surxdvors 

• ave a nonnal airway but wear a small tracheotomy 
■ ibe, which they keep plugged. All cases were proved 
^ ucroscopically and graded according to the degree of 

• , ™lar differentiation. All types, including rvell 
^ ; fflerentiated and poorly differentiated, were present. 

- "he type apparently had no influence on the response 

• • ) irradiation. No attempt at surgical removal of the 

• ’ Mor was made. 

: . • Incision for removal of the thyroid cartilage is made 
' ®id-]ine from the level of the hyoid bone down 
> the fourth tracheal ring. A tracheotomy tube is in- 
'Acd through the third and fourth rings. The outer 
mchondrium and the thyroid cartilages are divided in 
ic ^d-line, with care not to open the inner peri- 
loadrmm, and complete subperichondrial elevation, 
t er and inner, is done. The cartilage is then lifted 
with forceps and the wound closed in layers. Care is 
jguired while splitting the partially calcified thyroid 
,.-"'1 ' avoid injury to the cricoid cartilage. 

'• ’ bn' t reported, roentgen therapy was instituted 

after operation, the Coutard 
' ■' iv used. In the 7 cases for which details are 

“^“sage ranged from 1,200 to 3,600 r to 

-y^^ch side of the neck. 

betrveen the surgeon and the 
^ ton imperative in order that the dosage be 

‘Controlled. Dosage sufficient to kill cancer 
fJ^ickne accompanied by skin burns and x-ray 

' ^ hd ^ M signs, usually referred to as mucositis 

cnceT'u ^ constitutional reaction evi- 

^r/fapo t'f '^°®‘’-*ng. prostration, dehydration, failure 
weight loss, or exacerbation of serious 
u lonal disease, are wanting signals. 

Stephen N. Tager, M.D. 

X-Ray Radiation in Treatment of 
J s N and Neck. Samuel S. Wald. 

ThcatTn 1200-1204, December 1944. 

an(j”°'' describes the treatment of cellulitis of tlie 
/ neck following extraction of lower third 


molars. He states that the patients may be very ill, 
■with a temperature as high as 105° and diffuse hard 
indurated swelling of the face and neck including the 
lymph nodes in the neck. Sulfathiazole and x-ray 
therapy were used in most of these cases. When sulfa 
drugs were contraindicated, penicillin was used without 
x-ray therapy. When sulfathiazole was not tolerated, 
sulfadiazine was substituted. An attempt W'as made to 
maintain high blood levels of the sulfa drug used until 
the temperature and symptoms subsided, an average 
of seven to ten days. The .x-ray therapy used was 150 r 
every other day for three treatments (120 kv.p., 25 cm. 
distance, and 2 mm. aluminum). A few patients were 
given one additional treatment, but a total of 600 r ivas 
not exceeded in any of the 100 treated. In addition to 
the chemotherapy and irradiation, abundant fluids, hot 
wet dressings, intra-oral irrigation, and sedatives were 
employed. Only very occasionally was it necessary to 
resort to surgical drainage. 

The author gives a detailed report of one case in 
which numerous attempts at surgical drainage were 
made, with eventual production of a chronic suppura- 
tive lesion which did not respond to penicillin therapy 
but did respond well to sulfa medication plus x-ray 
therapy. Bernard S. Kalayjian, M.D. 

Exit Dose in Dermatologic Roentgen Therapy. 
George C. Andrews, Carl B. Braestrup, and Eldred B. 
Hciscl. Arch. Dermat. & Syph. 50: 365-360, De- 
cember 1944. 

A series of studies was made by the authors to de- 
termine the exit dose of low-voltage ,v-rays for various 
parts of the body. The dosage was measured by a 
roentgenometer with a small thimble chamber. All 
measurements were made at a target-skin distance of 
30 cm. with a circular field 24 cm. in diameter. Three 
different voltages were used: 60 kv. and 100 kv. with 
no filter, and 135 kv. with 3 mm. Al. 

The parts studied were the hands, feet, and face. 
The hands were placed on a treatment table with the 
thimble chamber beneath it between the third and 
fourth metacarpais. Care ivas taken that the thimble 
chamber was not placed under the bone. The beam 
was then directed through the dorsum of the hand. 
The feet were studied in the same manner, the thimble 
chamber being placed between the third and fourth 
metatarsals. Studies at the ala of the nose were made 
by pressing the thimble ionization chamber between the 
nose and cheek and giving a side e.\-posure. 

Measinrements of the exit dose were taken on the 
hands of 40 patients. It was found that the average exit 
dose was 17.5 per cent of the air dose at 65 kv., 30.5 
per cent at 100 kv., and 60 per cent at 135 kv. with 3 
mm. Al. When 75 r in air is given to both sides of a 
hand, the total skin dose is 94 r at 65 kv., 109 r at 100 
kv., and 133 r at 135 kv. with 3 mm. Al. 

From these calculations, it can be shown that if 100 r 
is to be given to both surfaces of the hands, tlie air dose 
should be 80 r at 65 kv., 70 r at 100 kv., and only 65 r at 
135 kv. with 3 mm. Al. 

A chart is included with the article showing the e.xit 
dose at the three voltages in relation to the thickness 
of the hand. At 65 kv. there is a marked drop in exit 
dose as the thickness of the hand increases; at 100 kv., 
only a very moderate drop, and at 135 kv. with 3 mm, 
Al, very little change is seen. 

The same findings obtained in studies of the hand 
were seen in studying dosages of the feet and face. The 
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authors conclude that the use of 60 kv, (half-value 
layer, 0.7 mm. Al) has definite advantages over higher- 
voltage irradiation. Joseph T. Danzer, M.D. 

Tissue Dose Estimation in Combined Roentgen and 
Radium Therapy for Carcinoma of the Uterine Cervix. 
William E. Howes. Nerv York State J. Med. 44: 1563- 
1568, July 15, 1944. 

The method used at the Brooklyn Cancer Institute 
for estimating the tissue dose in combined roentgen and 
radium therapy for carcinoma of the uterine cervix 
is described. Diagrams showing two specific geo- 
metric arrangements of radium sources are used as a 
basis for determining the radium dosage to certain 
theoretic fixed points in the pelvis. The dose in gamma 
roentgens is arrived at in accordance with tables repre- 
senting roentgens per milligram hour delivered to these 
points. For the roentgen dosage a depth dose graph is 
drawn up from actual measurements of each patient. 

RADIATION EFFECTS 

Post-Irradiation Bone Changes. F. R. Gratzek, 
E. G. Holmstrom, and Leo G. Rigler. Am. J. Roent- 
genol. S3: 62-76, January 1945. 

Since November 1940, at the University of Minne- 
sota Hospitals, routine pelvic roentgenograms have 
been made, before treatment and at yearly intervals 
thereafter, in all cases referred for deep roentgen therapy 
of malignant tumors of the pelvis. In addition, all 
patients treated since 1936 have been recalled and ex- 
amined roentgenologically for evidences of injury to the 
pelvic bones. Twenty-five instances of bone necrosis 
or spontaneous fracture were discovered in 19 patients 

During the period 1936-41, 568 female patients were 
treated with irradiation for malignant tumors of the 
intonal genitalia. Eighteen had serious bone sequelae, 
an incidence of 3.2 per cent. In one patient, signs of 
necrosis appeared almost six years after completion of 
the radiation therapy. In 541 male patients treated 
for carcinoma of the bladder or prostate, no fractures 
or other bone sequelae which could be assigned to the 
irradiation were encountered. Possible factors in pro- 
dMing the striking difference in sex incidence are the 
differences in anatomy (the same factors which pro- 
duce traumatic fractures three times more often in fe- 
rnales than in males), the more restricted fields of radia- 
tion often used in the treatment of carcinoma of the 
prostate, and the shorter life span of the latter patients 
after irradiation. 

The quantity of radiation applied is undoubtedly an 
important factor contributing to the subsequent bone 
changes. The incidence of bone lesions is said to have 
increased appreciably after the institution of more in- 
tensive therapy. Radium application is thought to 
play a minor role. 

The authors' series included 13 fractures of the fem- 
oral neck m 11 patients (2 bilateral); 2 cases of mul- 
tiple fractures of the pelvis, in one of which a fracture 
of the femora! neck developed later; 8 cases of definite 
sclerosis or areas of necrosis in the head or neck of the 


femur (1 bilateral) ; 1 case of sclerosis of therightilias 
with fracture of the pubic rami. 

In no instance did the' authors find fractures or k- 
crosis in patients wholly free from symptoms, and fc 
several cases there were well developed symptoms ;; 
bone involvement before changes were visible on ib 
roentgenogram. While evidences of necrosis usmb 
appear only after an interval of six to eight inontb,2 
cases were encountered in which roentgen chan's 
tvere demonstrable within five months. 

Fractures of the femoral neck are preceded fj 
sclerotic changes. Careful study of the tobeenh: 
will reveal areas of increased density in most instance. 
Especially significant is the appearance of a transvers; 
line of density across the femoral neck; the head of tk 
femur becomes more dense, and areas of rarefaction 
then appear. A similar course is observed in the ace- 
tabulum. These progressive changes resemble Ite 
of osteochondritis in the femoral head and of post- 
traumatic aseptic necrosis and caisson disease asl 


point to an origin in vascular alterations. 

In general the prognosis of radiation changes in th 
bones is fairly good, many excellent recoveries hau:.t 
been observed, with little disability. 

The authors have tabulated the principal feat®; 
in their 19 patients and report 8 of the cases in gr«ltt 
detail, including the 3 with multiple fractures o 

pelvis involving the sacrum and pubic rami. _ 

A case of retardation of bone growth resulting f‘v 
irradiation of the soft tissues of the thigh in mfasc. - 
also reported. A review of the literature is 

Clarence E. Weaver, aI- • . 


Study by the Newer Renal ' 

Unusual Case of Hypertension Following Irrad. ^^_ 


unusual uabc ut 

One Kidney and the Relief of the ^tient^^ ) ^ 


tomy. Archie L. Dean and Jules C. Abels. 

52: 497-501, December 1944. 

A 20-year-old female with normal bloou i,i. 


apparently normal kidneys was 


upper quadrant for a growing tumor gjic n- 


to be lymphosarcoma or Hodgkin s — — ^^.j. 

ceived 3,000 r to an anterior and 
complete disappearance of the mass. . . , 
headache and hypertension in the neig 


184/125 developed. 

Urine concentration tests 


and phenolpWtokto 


betiretn 


cretion revealed no significant 

aht®'?' 


two kidneys. With more refined 


which measure glomerular filtration 


tion, and rate of blood fioiv through ia s-' 

left kidney was found to be marked y gjanicrah' 
Mannitol clearance was used to 
filtration, while sodium P^ra-amino-hiPP 
was used to determine renal bloo 
damage. Vascular lability ivas poor. bidath 
Following the removal of a , jetutat^ 

blood pressure and vascular la ' . • .ydntj’'?; 
normal, and the function of the fan-j' 

have improved according to the nc' jl.l . 

tests. 
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Osteoid-Osteoma of Bone^ 

HENRY L. JAFFE, M.D. 

Director of Laboratories, Hospital for Joint Diseases, New York City 


-IN OSTEOID-OSTEOMA is a Small, oval tion in 1935; 28 represent the cases 

: \ or roundish, nidus-like benign neo- which accumulated between that time 
asm of bone. W^en well advanced in and 1940, when we made our second re- 
evolution, it consists, in varying pro- port (2) ; the remaining 29 have accumu- 
.rtions, of osteoid, trabeculae of newly lated during the five succeeding years. 
...Tned osseous tissue, and a substratum It is interesting to note that in general the 
i . highly vascularized osteogenic connec- statistical relations in regard to sex and age 
!'e tissue. The lesion usually does not incidence and location of the lesions are 
■ peed a centimeter in its greatest dimen- essentially the same for the total series of . 
^■>n, and in a given affected bone may lie 62 cases as for the 33 which had accumu- 
,,thin the spongiosa (perhaps at or near lated up to 1940. 

articular surface), or against the inner Of the total 62 patients, 42 were males 
i;;rface of the bone cortex, or even actually and 20 females. There seems now to be 
rlhin the cortex. Though the nidus- little room for doubt that the disorder 
focus is the osteoid-osteoma per se, predilects males. 

"P- total abnormal area in the affected As to the age incidence, the new cases 
may be very large, since there may confirm the finding that osteoid-osteoma 
, ^ perifocal zone of bone thickening or has a predilection for adolescents and 
jnkrosis extending for a considerable dis- 

^tnce beyond the nidus. The lesion is a No. of Cases 

stinctive one, and we hold that it repre- 6 to 10 2 

■•,nts an entity sui generis in the pathology 11 to 15 . '. '. ^ ! 15 

one disease. 16 to M7 

21 to 25 14 

-0 CLINICAL CONSIDERATIONS 26 to 30 5 

t-'To date, we have in our files the data or i 

at roentgenographs and pathologic — 

proved cases, representing. Total 59 

exceptions, patients treated in 

Hospital for Joint Diseases (New young adults. We have age records on 
^■ork). Of these 62 cases, 5 formed the 59 of the 62 patients. The accompanying 
of our first report (1) on the condi- table shows the distribution, by five-year 

Feb. 16. 1945. before the New England Roentgen Ray Society and the Boston Orthopedic 
'^cepted for publication in March 1945. 

4 


319 


320 


Henry L. Jaffe 


Oclobtris;; 


periods, of the ages of these patients at the 
time of admission for removal of the le- 
sion. The youngest patient was aged 
a year and a half and the oldest forty-nine 
years. It is striking that all but 13 of the 
59 were between eleven and twenty-four 
years of age. 

The lesion may appear in a limb bone 
or in one of the bones of the vertebral 
column, and a clear-cut instance of its 
occurrence in an innominate bone has 
been reported (3), though the present 
writer has not personally encountered it 
there. ^ Furthermore, it would not be 
surprising eventually to find it in a skull 
bone or a rib. The following table fists 
the various bones affected and, in de- 
scending order of frequency, the number 
of times each was found to be involved 
among the total 62 cases. As this table 
also shows, the bones of the lower limbs 
are much more commonly affected than 
those of the upper, and in half the cases 
the lesion was in a tibia or a femur. 


Bone Involved No. of Cases 

Tibia 17 

Femur 14 

Fibula 6 

Humerus 5 

Vertebrae 4 

Astragalus 3 

Phalanges (pedal) 3 

Phalanges (manual) 2 

Ulna 2 

Calcaneum 2 

Radius 1 

Patella 1 

Tarsal navicular 1 


Ankle region (site not precisely given) ... 1 
Total 09 


The duration of complaints at the time 
of admission for removal of the lesion 
ranges between a few months and a num- 
ber of years. Histories of less than six 
months are the exception; of six months 

Since submitting this manuscript for publication 
the witer has been afforded the opportunity, through 
the kindness of Dr. Leo Mayer, of studying personally 
an osteoid-osteoma rvhich had appeared in an innomi- 
nate bone of a girl of seventeen and was located just 
below the anterior inferior spine, e.xtending down almost 
to the acetabulum. 


to two years, the rule; and of overko 
years, not common. Only- one patient 
gave a history of difficulties dating.bad 
as long as five years. 

Clinically, the principal complaint is c: 
pain, and it was this that consistently Id 
the patients to seek medical attention. 
Occasional and mild at first, the pain usa- 
ally increases in persistence and severity 
and often becomes bad enough to inter- 
fere with sleep. Sooner or later, local 
swelling is apparent in some instances, 
particularly if the lesion is in a bone site 
not very thickly covered by soft dsac. 
Limping is complained of by a consider- 
able number of patients in whom a loiver- 
limb bone is involved. Stiffnep and. 
weakness of the part are observed in sotne 
cases — notably those in which the lesion 
is near a joint. In none of our cases was 
there a history of febrile episodes in connec 


tion with the lesion. 

Physical examination often reveas 
sharply localized point of tenderness sow 
where in the painfhl area. Also, as • ^ 
ready noted, there may be some 1 ■. 

swelling. These are frequently the 0 _ 

relevant clinical findings. 

account of the fact that the par li- 


on 


t llP 3 

been spared in use, there may a so 

slight amount of muscle j ijea’f 

rarely does one note even shghtloca 


rarely 


and redness and, indeed, these 


ffcie' 


oresent in only one of our 62 Pf^^” ; 

A definite majority of ^ ^ 

^about 70 per cent) did not r ® 
set of their complaints to an ^ ,^ 501 : 

iocal trauma. Some of those « 
relate it stated that the trauma^' 
preceded the onset of ^y^P^^^'^ers dal^^ ' 
months, or even years. froW 

the onset of the complaints 1 , 

the injury. vSince, however, p ti,c , 
30 per cent of the patients .. 

'actor of trauma at all, alleStd 

ibout half of these cases t a pf,.. 

njury was directly inculpate , - 

nefined to regrard trauma as 


factor. . -f 

Clinically, the diagnpj® jf one 
osteoma is not very diffic 
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Preoperative roentgenograph showing an area of relative radiolucency (correspond- 
sho ° osteoid-osteoma) surrounded by an irregular zone of radiopacity. B. Photomicrograph (XIO) 
win^ a full cross-section of the osteoid-osteoma standing out clearly against the neighboring bone. The 
ine^" t reveal details of the histologic architecture. C. Photomicrograph (X250) show- 
g cytologic details in one area of the periphery. One can note that the vascular osteoid tissue has undergone 
“ony transformation in some places. 


amiliar with it, if the possibility of its 
presence is borne in mind, and if the lesion 
as advanced sufficiently in its evolution 
° e demonstrable roentgenographically. 
s history and physical examination 
furnish the necessary clues, 
tVi roentgenographic picture 

constitutes the most valuable single 
g '^S^ostic guide. In a suspected case pre- 
th^ ^ characteristic roentgen picture, 
^ ^ffccted bone shows the nidus as a 
^ oval or roundish, relatively radio- 
cent or (less frequently) radiopaque area, 
c nidus shadow is often (though by no 


means regularly) surrounded by a more 
or less opaque or dense shadow reflecting 
the reactively thickened or altered zone 
of neighboring bone. This dense area of 
perinidal reaction may be only a narrow 
ring or it may spread for several centi- 
meters about the lesion, even if the latter 
is in the spongiosa. If the nidus appears in 
relation to the bone cortex, the reactively 
densified area may extend for several 
inches both above and below. The densi- 
fication of the cortex may also be found to 
extend for a considerable distance around 
the circumference of the affected shaft 
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^ c RoGTitgenograpli showing the osteoid-osteoma in the neck of the astragalus, as it 

appeared four months before it was removed surgically. B . Photomicrograph ( X 10) of the osteoid-osteoma 
With some of the neighboring bone. Though details of the cytology are not revealed under the lo^ mapii- 
ncation, it is clear even from this picture that the cytologic architecture is not uniform throughout the lesion. 


area. Altogether, these are x-ray pic- 
tures which the. many roentgenologists 
and orthopedists who accept osteoid- 
osteoma as a condition sui generis have 
come to know and recognize as repre- 
senting it. For additional comments on 
the roentgenographic picture, see p. 326. 

Not all cases of osteoid-osteoma, how- 
ever, are easily recognizable when first 
coming under medical care. The diagnos- 
tic difficulty may be due to the fact that 
the lesion has not yet evolved sufficiently 
to be identifiable roentgenographically, or 
to its obscure location, or to both factors 
simultaneously. Understanding of the 
subject can probably best be advanced at 
this stage by sketches of a number of re- 
cent cases which, for one reason or another, 
presented diagnostic problems. 

CASE REPORTS 

Case 1 (Fig. 1) : A man of 24, a fourth-year medi- 
cal student, was admitted to the hospital, under the 
care of Dr. Leo Mayer. His chief complaint was of 
pain in the right foot, just anterior to the external 
malleolus, of sixteen months’ duration. He stated 
that it had begun in August 1940, either before or 
after he had twisted his right ankle, that at the 
start it had been only occasional, and that it was 
aggravated by protracted activity. Two months 
later, at his school, he first came under medical care 


for the condition. At that time, the roentgenograp | 

of the ankle region was reported as negative, an | 
the region was strapped. About five months a ter 
its onset, the pain began to occur at night, o en 
interfering with sleep. The patient then noti« 
some swelling of the ankle and severe pain on 
sion of the foot. Soon afterward, the pam eca 
continuous, and he began to limp.^ 
plaster with a walking iron was applied, n ai 
to bring relief. After that, another ’ 

was applied which did not permit '"’eight' a ^ ^ 
and the patient used a crutch, but again et ; 
no relief. About ten months after onse . 

complaints, the foot was again examined . 

graphically and again reported as shoinFS f , , 

tive findings. At this tin,., on .he .ss»»pt.» , 

the patient had a chronic synovitis ^ 
tendon sheath, the area was explored, u ajj 
specimen taken from the sheath shed no ig ^ 

condition. . 

During the subsequent six months fpgardsii 
suited Dr. Mayer, the patient began to 
as a psychoneurotic. On exarninahon, i ^ 
found that the foot was held in slight m (,f 
tion and slight inversion. There was ^ gfthe 
the evertors of the foot. The latera s jjjgiicoto-- 
os calcis, just anterior to the ^-as e.t- 

showed slight swelling, and this regi ^ 1^3 
quisitely sensitive to pressure, T e 
tenderness of the os calcis, just sho"U ^ 

ing. The roentgenograph now ta 
round, somewhat radiolucent nidus^ 
in diameter, surrounded by a narroi' p 
of sclerosis and located in the os ca tl? 

below the subastragaloid joint. On ^ 
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Fig. 4. Case 4. A. Preoperative roentgenograph showing the osteoid-osteoma nidus in the upp 
end of the cortex of the humerus, on the medial side. B. Photomicrograph (X250) shmnng tissue ir 
the osteoid-osteoma which was sectioned without decalcification. Note the vascular osteogenic connat 
tissue substratum, containing osteoid which is undergoing calcification and thus bony transformati 
some places. 

that she walked with a limp on the left side, but years (since about December 1941) she had 

that the knee was freely movable and showed no having pain in the upper part of the nght . 

local heat or excessive articular fluid. The circum- shoulder region, and that, 

ference of the calf was an inch less on the affected in the elbow, there was also pain in the orw 

leg than on the other. The patient pointed to one wTist, dovm to the base of the fingers. ^ . 

spot on the antero-extemal surface of the lower end was dull, nagging in character, Lecud ■ 

of the femur as the center of the pain, and at this and definitely worse at night, but was no 

site there was exquisite tenderness to pressure, by activity or by changes in the 

limited to an area about 1/2 inch square. The pres- usually yielded to aspirin but was som^ 
ence of an osteoid-osteoma was suspected. A severe that morphine rvas needed for re le^ 

roentgenograph taken on admission to the hospital patient also stated that the right 

show'ed a nidus-like focus of abnormality at the perspiring more than the left and t a o 

lateral margin of the external condyle, extending she felt a sensation of coldness m_we an • 

almost to the articular cartilage. Restudy of the tion. However, there were no 

roentgenographs which had been taken elsewhere the two hands in respect to skin color or 

during the preceding two years showed, in some. Also, there rvas a full range of painless 
an analogous abnormal focus, w^hich, however, be- the joints, , . 

cause of its lack of conspicuousness, might easily Though the sweating of the hand 
have been overlooked. incompatible with a scalenus anticus ^ 

The area in question, with some of the neigh- clinical impression created by the *^1 I 

boring bone, was excised in one block. This con- was that the complaints had a ^ 

sisted of a small wedge of the external condyle of the The patient %vas seen by two ^ ' 

femur, lined on one surface by a bit of articular car- whom found anything to sustain ^ ^ takeUt • 

tilage, beyond which the cortex continued. Shin- scalenus anticus syndrome.^ Note ^^5 jid ; 

ing through the periosteum, in the vicinity of the ever, of wasting of the right Onef- 

cartilage-cortex junction, was a basically gray, infraspinatus and anterior serratus m jj-.i 

reddishly discolored nidus-like area, oval in shape the neurologists obtained the (.cupatiof 

and about 7 mm. in its greatest diameter, which complaints might be related to : 

bulged the periosteum and was located in the spon- neurosis; the other suggested 5 

giosa. Femoval of the osteoid'osteoma was promptly to determine the possibility ' 

followed by relief from all the difficulties, as Dr. Roentgenograpliic studies of the 
Kleinberg notes in his account of this case (5), spine, and right shoulder girdle ,0ic. ; 

except in regard to the upper po that t * 

Case 4 (Fig. 4) : A girl 20 years of age was ad- the right humerus. There it va 

mitted to the hospital, under the care of Dr. Harrj' cortex, somervhat below the necK p- 

Sonnenschein. She stated that for the past two on one side was thickened and sc 
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braf^Tw processes of these verte- 

graph taken on admission revealed a small aren"°f 

wsrrraSFS 

from whi^^ltlpSn?^^^^ 

rato^y this nidS ldfe W wSTound 7 

tis?ue ;4m ford"?nfn?"“"'''^ bits oSla'r 

-ents, repre'nl^;?^^^^^^ ^ ^ag- 

of the lesion (and lo?l 

by disappearance of tw 'T'°°^ "’“ f»bomd 
notrecumardate “>'”Pl«"ts, which have 


Octobtt I3i: 


COmSE IF THE osteoid-osteoma NIDUS IS 
IISSED ON SURGICAL INTERVENTION 

Pro^aXTZZT 

by the cases we hJ^ZZtj '““f 
total experience mth' al tshn^ T 
other hand, we know that if S k.® 
of the operation th^ V^’-^ “ course 
oot remS or' d«f “‘“■d-oateoma is 

complaints do not disappMi ‘t 

will suffice to mustrate ai feet o 

ing continuance and tho 

renewal of the comnl • ^'^f’^cquent 

inten^ention. following the 

and *'tt? total "JS ir “ T" 

four years at th? time of „ was 

hospital on account nf ? to onr 

of the shaft of the femur^ °sfeoid-osteoma 
viously he had hp^n ^ P>^e- 

an osteomyehtis ^^heved to be 

though some thickenJ^d IT7 
moved, the nidivt , ° cortex was re- 

plaints continued aft^ tb”°^' 
indeed, were even mL . 
before. They disaonpc than 

completely after the sSond 
vention, two years later f ^ater- 

osteoid^.teo4X':afr“^“'= 

13 years-the''compinto ”/ “ °‘ 

months' duration at the ttoe"of°LtM 


s:t:krth^to“r;^ 

a b ock resection, , hoping to remove 
nidus intact in its setting. Unfortunatelv 
as was revealed by anatomic examinafe 

ropni-cr ^ad by a postoperatk 

roentgenogram, the nidus was left behind 
the patient was free of coraplamls for 
about twelve months, but was readmitted 
about two months later (that is, about 
tourteen months after the first admission) 

the same complaints he 
bad had originally. At this time, tJie 
osteoid-osteoma nidus was really removed, 
and at the last follow-up, a year and a half 
a ter the second intervention, the patient 
was still free of his osteoid-osteoma com- 
plaints (Fig. 6). 


PROBLEMS OP ROENTGENOGRAPHIC 
DIAGNOSIS 

As aFeady noted, it is roentgenograph^ 
study that constitutes the most valuable 
aid in the clinical diagnosis of osteoid- 
osteoma. Nevertheless, the diagnosis ma.v j 
present certain difficulties, even in cases : 
M which the complaints are of long stand- 1 
ing. Thus, if the affected bone area is j 
much thickened, the nidus may fail i 


uuim.cnea, me mans may 
stand out against the surrounding UWif- '' 
insufficient kilovoltage is used in the & 
posure of the fihn. This was found to ^ 
particularly true in a number of cases m 
which the lesion was related to the codes 

of Q Tr»nrr TT 1 


‘S IS 


ACbiuu wa,b leiaLcu lu 

of a long bone. Under ordinary ..w..— 
of exposm-e, all one noted was blurr) 
thickening of the affected bone are^ 
However, when the field had been conec 
down upon, and the picture had 
taken with a good deal of overex'podm 
and in different planes, the osteoid-ostco®^ 
nidus stood out clearly. 

In cases in which the complaii’^^^^^ 
recent date, it may be difficult to 
strate the osteoid-osteoma nidus ^ 
under favorable technical conditions- , 

probably explains, in part, why ; 

majority of the patients under : 

tion did not enter the hospital for , . 
of the lesion until a year or more 


11.45 


Osteoid-Osteoma of Bone 



‘■on. A. PrloDMaHvp the osteoid-osteoma nidus was not removed at the first opera- 

femur, adjacent to tl^^ roentgenograph, showing, though indistinctly, the lesion in the neck of the 
intervention, showing ^Roentgenograph taken shortly after the operative 

now showing un TnnoU ^’^ock of bone resected did not include the osteoid-osteoma, the latter 

the original lur^cal inter°vptwf than before. C. Roentgenograph taken fourteen months after 

Rne nidus. D ^ Prior to the second surgical intervention for removal of 

"■as removed at showing a cross-section of the osteoid-osteoma nidus that 

Lue second operation. 


^ ‘any complaints. 

^•^‘amination^f roentgeno 

iven dnu ^ ^ painful bone a: 
failed (usuaUy elsi 
and \ yield any iUuminatit 
Uortivhp/ °^^y picture 
y admission that revea 


lesion. Thus, in a suspected case not 
confirmed by the original x-ray examina- 
tion, re-examination should be done at 
intervals of a few months, since it may ul- 
timately confirm the diagnosis, as it did in 
some of our series. 

In respect to the shadow cast by the 
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Fig. 7. A. Roentgenograph of an osteoid-osteoma in an early stage of evolution, developing in tte 
cortex of a tibia posteriorly. The patient was a child of 2 1/2 years who complained of pain below let 
knee for only three months before admission to the hospital. An osteoid-osteoma evolving in thecoriB 
of a bone and presenting this roentgenographic appearance {not observed until recently and bcnce n 
illustrated in the previous articles) was noted also in 2 other of our cases, in which the lesion 
to be in a very early stage of evolution. B . Photomicrograph ( X 10) showing a cross-section through 
lesion. Note the sharp delimitation of the latter from the surrounding cortex. 


osteoid-osteoma nidus at various stages 
of its evolution — that is, in respect to its 
relative radiolucency or radiopacity in 
relation to the bone neighboring upon it — 
the author s opinion has undergone a 
change which calls for comment. Pre- 
viously (2), it was stated that an osteoid- 
osteoma nidus which appeared relatively 
radiolucent represented the lesion in an 
early stage of its evolution, and a nidus 
which appeared relatively opaque repre- 
sented a late stage of evolution. On the 
basis of further experience and recorrela- 
tion of the anatomic with the roentgeno- 
graphic findings in all of our material, the 
opposite seems to be nearer the fact. Thus, 
we now believe that when an osteoid-os- 
teoma nidus appears as a relatively radio- 
lucent round or oval area surrounded by 
a zone of radiopacity, the lesion is likely to 
be one which has reached its fullest develop- 
ment, while in the earlier stage of its evolu- 
tion the nidus tends to cast a relatively 
radiopaque shadow. 

If one is dealing with a nidus in an early 
stage, especially if the surrounding bone 
has undergone thickening or sclerosis, the 
two shadows may even merge and be in- 


=”i 

sirJ 


distinguishable, and the difficulty o ' | 
agnosis of some of the cases wh! e ^ 
in an early stage of evolution 
from this fact. On the other han , i “ 
is dealing with a nidus in the ear ) t 
of its evolution but the surroun og 
has not undergone much sclcros>Si 
nidus may stand our clearly as a , 
radiopacity. We have seen 3 
kind in which the evolving early , 
etched out with striking clarity 
rod-shaped focus against the s 
bone (Fig. 7). 


differential DIAGNOSIS 

f n5te0!“', ; 

There is no doubt that cases . 

osteoma are still often gdiicall,’ ; 
localized bone infection, an j jjone 2 ^' 
as Brodie’s abscess, intracor i 
scess, or even the so-cal e 
non-suppurating osteomye ‘ J ' ' 

Indeed, in a paper entitled , 

centric (Cortical) 

lished in the October 1943 iss 

Brown and Ghormley (6) ^1 juaid'l ■ 

cept of osteoid-osteoma. _ fi-- , . 

in particular that 
which we would call 
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A' Preoperative roentgenograph of the tibia of a woman of 42 who was suffer- 

mieht intracortical bone abscess. From the x-ray picture and from the clinical findings one 
lesion si^pected an osteoid-osteoma, but the clinical history was not characteristic of the latter 
the iniB ■ ' P“°*^°*r'i?r?£raph (X8) showing a full cross-section of the abscess, which is located in 

bone original cortical bone. The thickening of the cortex is due to periosteal new 

Photomicrograph (X250) showing the abscess wall heavily infiltrated with 
i^uiymorphonuclear leukocytes. 

bonp*^^*^ cortex of the affected 

nothing more than solitary corti- 
lesin abscesses. They also imply that 
ostei?^ tvhich we would call osteoid- 
bone oriented to the spongiosa of a 
larv Nothing more than solitary medul- 
Brodie abscesses). 

the fni7 ^beir paper, however, shows 
24 . owing: In the first place, of their 
®es, supposedly of solitary bone 


abscess, only 14 came to surgery and were 
hence susceptible to anatomic confirma- 
tion. Furthermore, while the roentgeno- 
graphic picture is given in 6 cases (4 of 
which I would accept as probable instances 
of osteoid- osteoma on the basis of the 
picture) none of the 3 photomicrographs 
given relates to any of these 6 cases. 
In addition, of the 3 photomicrographs, 
only 1 presents a picture clear enough to be 
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■ fl t:'". ' - ‘an intracoii*'^ 

Pi^ q Cases 2 a and 3 a. A. Roentgenograph of a fibula of a pri of ^^J.^g^ ould support 

J /ro^9^t In this case neither the clinical history nor of the ^embtane 


ai iiibLoij — - onrtex 01 L“'^ ^ . ;^TTieinD‘^“ 

findings would support a diagnosis of f’tii^abscess cavity in this case, 

ter of the granulation tissue occupying the interior ot tne aosc 

_J /-uTm 


ter"of the granulation tissue occupying the interior oi Lue _ teal O’” 

ofidently interpreted at all on a patho- medullary, “%*!ic"pp»'' 

He basis. That picture plainly shows cortical and m anatonuc ^ ei 

idences of rather acute infectton, and ^ resefflh^a^^ 


TIC Dasib. xxxcLc ^o/^11^lar^^ « whate'*^ 

idences of rather acute infection, and P^^^^ ^^^r no resefflhjanc ^j.^^iiy, 

.ough, as already stated, the x-ray pic- an i^j.^steoina bone a^' 

-e in this case is not given, one can be to the o of sohtaH jittK 

isfied, nith the aid of the legend, that too, ^;„pi or intramedullar) ) 
e antes were deahng in that instance of >' 

th a bone abscess rather than an osteoid- ^^^^“^^^^oentgenographicall)^^^^^^ an 

That localized bone abscesses exist, the ^°^Xid^Se^oma^ Indeed, it ^ ^'J^ay 
riter has never denied. These abscesses °^^^°'^;°^^^rtical bone abscess 
arbe purely intracortical, they may be cause a cortical 
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semble roentgenograpliically an osteoid- 
osteoma -ndtli cortical orientation, that 
-Jraiisford (7) interprets tlie latter as a 
ichronic subperiosteal abscess. 

; I shall now present 3 cases of bone 
abscess in which tlie anatomic findings, 
especially, speak for tliemselves as to the 
'difference of this lesion from osteoid- 
psteoma. 


: Case 1a (Fig. 8) : The patient was a woman of 
'r l2, complaining of attacks of dull, aching pain in the 
middle of tlie right leg, appearing at night and last- 
;ng only until morning. These had been noted at 
smonthly or bimonthly intenmls for the past two 
: years, especially. The anterior surface of the 
middle of the tibia was thickened over a small area, 
.put the overlying skin was not adherent, abnormally 
^ Farm, or reddened. 

ji Case 2a (Fig. 9, A and d) : A girl of 21 complained 
p)f localized swelling, of tliree weeks’ duration, on 
V:he outer aspect of the left leg. Trouble with this 
ij.eg had begun about a year before, when ap- 
parently a bite or scratch had become infected. In 
/the interim, however, the manifestations of acute 
|_tocal infection had subsided, and now all that was 
4 ipparent clinically was the swelling associated with 
.(diickening of the soft tissues over the middle region 
Jhf the fibula. 

Case 3a (Fig. 9, c and d) : A boy of 13 was ad- 
Mtted because of sudden exacerbation of pain and 
ij’Welling of the right ankle, which had been noticed 
during the past two years. The 
was swollen, tender, and warm, and the 
A'mical impression was that the condition was a 
j/?one abscess. 

-• Another source of diagnostic difficulty 
arise under the following circum- 
stances; A patient may have pain local - 
•ihed to some bone or joint area in which 
ytoentgenographic examination reveals a 
ocus of radiopacity suggesting an enos- 
’ ^ case, there is danger that 

^ enostosis may be misinterpreted as 
;aii osteoid-osteoma and believed errone- 
V souree of the pain. The 

/.Pf seen several cases in which 

created a practical problem 
, 'ocrential diagnosis. The absence of 
is, thickening of the bone about 

'^ov^ point tenderness 

should help to distinguish it from 
“''^-“steoma. 

cera T,- course of roentgeno- 

P 1 C study of a joint area, one may en- 


counter in one of the constituent bones a 
small focus of radiolucency which may 
superficially suggest an osteoid-osteoma 
and mistakenly be held responsible for, 
complaints, but which actually represents 
merely a small, nondescript fibrous nodule 
or even a cyst in the bone, the complaints 
having some other cause. 

THE NATURE AND GENESIS OF 
OSTEOID-OSTEOMA 

On the basis of the additional experi- 
ence we have had with osteoid-osteoma 
since 1940, the writer still feels full con- 
fidence in affirming that this lesion of bone 
is a lesion siii generis. As to the reaction 
of others to this conception, it must be 
said in advance that only a meager litera- 
ture has accumulated on the subject. . The 
authors of the relevant reports fall into 
three main groups in respect to their 
opinions about the lesion. There are 
those, including Mallory (8), Stauffer (9), 
Lewis (3), Bado and Larghero-Ibarz (10), 
and our colleagues, Kleinberg (5), Hor- 
witz (11), and Barron (4), who accept our 
concept of osteoid-osteoma. Others, in- 
cluding Mondolfo (12), Ottolenghi (13), 
and Brailsford (7), though recognizing the 
anatomic distinctiveness of the lesion, 
nevertheless interpret it as representing a 
peculiar inflammatory tissue reaction in a 
bone, rather than a small, self-limiting 
neoformation, in accordance with our con- 
ception. Finally, there are Brown and 
Ghormley (6), who deny the distinctive- 
ness of the lesion altogether and maintain 
that all so-called osteoid-osteoma lesions 
are only small chronic bone abscesses 
oriented either to the cortex or to the 
spongiosa of the affected bone. 

Just as strongly as we have maintained 
that osteoid-osteoma is a lesion sui generis 
we have maintained that it cannot be 
held to have an inflammatory basis. We 
submit that comparison of the cases of 
osteoid-osteoma cited here with those of 
bone abscess is by itself convincing as 
to this point. We need not repeat the 
eAudence against the idea that osteoid- 
osteoma may have an infectious-inflam- 
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matory basis, since it is fully given in our 
1940 article written in collaboration with 
Lichtenstein (2). In that article, as well 
as in the article of 1935 (1), we also ex- 
plain why we do not think that the osteoid- 
osteoma lesion represents a peculiar heal- 
ing or reparative form of some familiar 
lesion or that it originates from an em- 
bryonic rest. Altogether, we have been 
led both by the process of elimination and 
by consideration of the anatomic char- 
acteristics of the lesion itself to the conclu- 
sion that it should be interpreted as a 
neoplasm, and specifically as a peculiar 
benign tumor of bone. 

We are aware that there are certain fea- 
tures of the osteoid-osteoma which may be 
held to be inconsistent with such an inter- 
pretation. First among these are the small 
size of the lesion (usually not exceeding 
1 cm. in greatest diameter) and its seem- 
ingly self-limited nature, irrespective of 
Its duration. Then there is the fact that 
i^t tends to incite the formation of a peri- 
focal zone of bone sclerosis or thickening 
sometimes of considerable magnitude, es- 
pecially when the lesion is developing in 
relation to the shaft cortex of a long bone. 
The fact, however, that anatomically, and 
especially microscopically, the osteoid- 
osteoma nidus, when well evolved, does 
have the characteristics of a neoformation 
seems to us to outweigh in importance 
these apparently inconsistent or contra- 
verting features. The latter are frankly 
puzzling and require explanation, but they 
only emphasize the peculiarity of the condi- 
tion as a whole. 

We have also been puzzled by certain fea- 
tures of the pathology of the lesion itself 
and especially by the problem of inter- 
pretmg the evolutionary sequence of the 
pathologic patterns seen in the various 
specimens. This problem can be only 
touched upon here. The genesis of the 
lesion is, m general, much more difficult 
to trace as it appears in the spongiosa than 
as It appears in the cortex, since it ap- 
parently evolves more slowly in the latti 
At the site in the cortex where the lesion 
IS developing, an intense reconstruction 


and vascularization of the original cortical 
bone sets in, spreading from the vessel 
canals. The original cortical bone at the 
site is soon substantially broken up and 
resorbed, but is replaced by highly atypical 
osseous tissue deposited by the osteogenic 
connective tissue carried on the walls of 
the blood vessels which are invading the 
area. While this focus of cortex is under- 
going creeping replacement, the overljing 
periosteum may be depositing a thick 
layer of new bone of rather normal archi- 
tecture. A clearly delimited nidus of 
closely compacted trabeculae of higUv 
atypical new bone with few residua of th 
original bone soon comes into evidence. 
Progressively, one notes an increase of 
vascularized osteogenic connective tissue | 
between the compacted trabeculae of | 
atypical bone, and these trabeculae are. I 
in turn, replaced. What we come k 
see now at the affected site is what « (. 
interpret as the evolved lesion-— that u, 
a highly vascularized substratum of ostefr ^ 
genic connective tissue undergoing osteon > 
and osseous metaplasia. "When the rtite j, 
coined the name of osteoid-osteoma, it 'W- 
this advanced stage that he was designatWi 
and whose unique appearance he was ti} 
ing to summarize. 

TREATMENT 

It is clear from what has ahead}- heefl 
said that surgical removal of the osi 
is all that is needed to bring promp 


bone 


jio o-u. xo xxv::c.vxv..vx. x 

lasting rehef from the compkints- 
nidus and some of the . 0 

may be removed by curettement,^ i' 
should be thorough, since i > 

is danger of recurrence of the comp . i 


The only disadvantage of curettemek 

purely scientific one — ^namely 

;d that, ufll 
thorovghly^^ 


is a 


purely scientific one — nameo 
tissue may be so crumbled that, 


pathologist or surgeon is 
iar with the condition, he may ^ 
out the significant fragments . gni 
the nidus) for histologic examine ^j.^, 
thus fail to obtain confirmation 
clinical diagnosis. The writer, in ^ 
his experience with the lesion, .jy; I'n- 
wherever possible, to obtain tie 
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. tact in its setting so that he would be com- 
■ pletel)’^ oriented in studying its pathologic 
nnatomy. Indeed, resection of the lesion 
utact in its setting, if possible, remains the 
orocedure best calculated to facilitate 
rider understanding of the condition 
'Vhile abolishing the complaints of the 
^ ktient. 

•* lATiat the ultimate status would be in 
'-.ny of our cases had there been no surgical 
‘iitervention at all, we do not know. It is 
-Noteworthy, however, that among our 
"latients there were a few mth complaints 

- or as long as three or four years, and one 
■'a which they had .been present for five 
:'ears before the lesion was removed and 
relief ensued. Nevertheless, it is conceiv- 
rible that an osteoid-osteoma might, after 
many years, undergo spontaneous clinical 
r.irrest or even anatomic involution. How- 
ever, in view of the severity of the clinical 
rromplaints and the ready accessibility of 
; he lesion, in most cases, for surgical re- 

- noval, it will not easily be possible to 
:''ollect information on this point. Nor do 
pve know what irradiation therapy can do 
. or an osteoid-osteoma in either an ac- 
.tessible or an inaccessible site. 

SUMMARY 

The lesion designated as osteoid- osteoma 
)f bone is discussed on the basis of a total 
,‘xperience now covering 62 cases. The 
,,-ondition has a predilection for males over 
^-emales in the proportion of about 2 to 1 ; 
,!l is found predominantly in older chil- 
^^ol^scents, and young adults; and, 
ough it may affect almost any bone, 
j ows a strong preference for the lower 
a^nd especially the femur and 
’ ’a. On the basis of the wider experi- 
■ is reaffirmed that the lesion is a 
distinctive one and an entity stii 
' pathology of bone disease, 

that it is to be interpreted as a benign 
bone, albeit a peculiar one. 
Tp advanced in its evolution, the 
msff ^ in varying proportions, of 

tis of newly formed osseous 

,1 ^’^d a substratum of highly vascu- 

osteogenic cormective tissue. 


'.ence, i 

-highly 

'SeneHs 


The lesion usually does not exceed a 
centimeter in its greatest dimension, and, 
in a given affected bone, may lie within 
the spongiosa (perhaps at or near an 
articular surface), or against the inner 
surface of the bone cortex, or even actually 
within the cortex. An osteoid-osteoma 
stands out from the surrounding osseous 
tissue as a sharply delimited nidus, but the 
total abnormal area in the affected bone 
may be very large, since there may be a 
perifocal zone of bone thickening or sclero- 
sis extending for a considerable distance 
beyond the nidus. 

In interpreting the roentgenographic 
picture in a case of osteoid-osteoma, one 
must remember that this picture has two 
aspects — the manifestation of the nidus or 
osteoid -osteoma proper and that of the 
reaction which it has incited in the sur- 
roimding tissue. When this picture is 
characteristic, the affected bone shows the 
nidus as a small, oval or roundish, rela- 
tively radiolucent or (less frequently) 
radiopaque area, often surrounded by a 
more or less opaque or dense shadow re- 
flecting the reactively thickened or other- 
wise altered zone of neighboring bone. 
While persistent local pain and a sharply 
localized point of tenderness are useful 
indications in the diagnosis, it is the 
roentgenographic picture that constitutes 
the most valuable single diagnostic guide. 
Removal of the lesion is followed by 
prompt and lasting disappearance of the 
complaints. 

In an attempt to convey a well rounded 
picture of the condition as one encount- 
ers it in individual instances, 5 recent cases 
are discussed in detail and illustrated. 
The presentation also includes a discus- 
sion of the differential diagnosis, especially 
from bone abscess. 

1919 Madison Ave. 

New York 35, N. Y. 
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-The Use of Radioactive Sodium as a Tracer 

in the Study of Peripheral Vascular Disease' 

BEVERLY C. SMITH, M.D., F.A.C.S., and EDITH H. QUIMBY, So.D. 

New York, N. Y. 


T he employment of various artificially 
radioactive elements as “tracers” has 
. ■:been reported in a considerable number of 
;; biological and physiological studies. Atoms 
of a radioactive isotope of any element are 
J^chemically indistinguishable and insepa- 
rable from atoms of its normal stable iso- 
topes. If they are administered to a living 
organism, the result is the same as from 
administration of the stable isotope, unless 
such a large amount is given that the ac- 
■companying radiation produces an effect. 
Each radioactive atom, however, in disin- 
tegrating emits beta or gamma radiation 
(or both) which can be detected in various 
■'rays. 

Any desired substance can thus be 
■ tagged” by mixing with the stable atoms 
a relatively very small number of radio- 
active ones. The tagged atoms continue to 
be mingled with the normal ones adminis- 
tered at the same time, in the same pro- 
portions throughout their whole course 
'^ougli the body, except for radioactive 
decay, which can be allowed for if neces- 
sary. Hence, by determining the activity 
of a sample of tissue or excreta at any time 
after the administration of a labeled dose, 
tfie percentage of the recently adminis- 
ored material can be determined. Some 
substances emit such penetrating radia- 
lons that their presence in various parts of 
0 living organism can be detected and 
Measured. 


2 !*^^ isotope is radioactive sodium, 
b ^ Its introduction into the 

, ? manner, its transfer by the 

ood and its arrival at any part can be ob- 
^'ed by the use of a Geiger-Miiller 
ounter. In the studies to be reported in 


the present paper, a few cubic centimeters 
of normal saline containing the desired 
amount of the radioactive isotope were in- 
jected intravenously, and the circulation of 
the blood was traced by following the so- 
dium it carried. 

Studies of this type have now been car- 
ried out on more than 200 patients with 
peripheral vascular disease. The method 
provides a simple and objective means of 
determining the blood supply to an ex- 
tremity through either the main arteries or 
collateral circulation. Since the viability 
of an extremity depends upon its blood 
supply, it is evident that any information 
on this subject should be useful in diagno- 
sis, prognosis, and evaluation of therapy. 
In practice the observations obtained by 
this method have been especially helpful 
in demonstrating the competency of the 
collateral circulation when the main ar- 
teries are partially or totally occluded. This 
is valuable in determining the probable 
reparative powers of the tissues locally, 
the justification for continued local con- 
servative surgery, the presence of sufficient 
arterial blood supply in a given region to 
warrant reasonable expectation of pri- 
mary or secondary wound healing of an 
amputation site, and the degree of opera- 
tive trauma which such a site might suc- 
cessfully tolerate. Repeated tests at in- 
tervals during a course of therapy (local or 
systemic),, or following its completion, fur- 
nish a means of evaluating the treatment 
and thus of estimating prognosis. The 
method is simple, accurate, objective, and 
does not require hospitalization. The in- 
cidental dose of radiation delivered to the 
patient by the complete disintegration 
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Fig. 1. Geiger-Miiller counting tube, amplifier, and scaling circuit. The shielded tube is shown m 

position against the foot of a patient. 


within his body of the administered radio- 
sodium is considerably less than one roent- 
gen. 

The radioactive sodium is prepared in 
the cyclotron by bombarding sodium meta- 
borate tvith deuterons. The metaborate 
containing the active atoms is dissolved in 
water, acidified with hydrochloric acid, 
and treated with methyl alcohol, resulting 
in the formation of methyl borate, sodium 
chloride, and water. The solution is evapo- 
rated to dryness and heated to remove ex- 
cess acid; the material is then dissolved 
in pyrogen-free distilled water, to give the 
desired concentration for injection, and 
autoclaved for an hour. 

The counting apparatus is shown in 
Figure 1. The Geiger-Miiller counting 
tube is shielded in half an inch of lead ex- 
cept for a thin aluminum window 7 x 5.5 
cm., which is placed against the region to 
be studied, as the patient lies comfortably 
in bed. Usually the study is started udth 


the window of the counter against the dis 
tal plantar metatarsal region of a o 
the material is injected into an an . 
fossa vein, and thus arm-to-foot cn 
tion time can be immediately es a 
Certain precautions are ’ ...alii 

predetermined dose of the jsotope 
about 100 microcuries in 5-12 c.c. 
tion— is drawn into an accuratei} » 
ated syringe, with care not oi 

the outside of the synnge, rji^epa- 
the injector, or the environmen 
tient. The needle must be sec^ . tjje 
syringe. With the syringe contai^^ = 
material held close to the si jc 

tion, the scaling device ^ 3 f« 


adjusted so that one or ^ dac 
leard ev 
:o cosmic 
IS well a 
njected. 


These 

jdiat 

'""rhas 

When this background 


leard every five seconds. ■* ^*'1’ j.a(iiatio® 
:o cosmic and other backgroun 
IS well as to the radioactive iso 


-j— - . ^„refuliy 

istablished, venipuncture ^ 


ifter the application of a 
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,9 to 22 gauge needle is used, depending 
m the size of the recipient’s vein; care is 
aken to be sure that the bevel of the needle 
es entirely wdtliin the vein. The injec- 
\on and the electric stop clock are started 
imultaneously, and counts are recorded 
very five seconds, tire time of the end of 
le injection being also noted. 

, The arrival of the radioactive substance 
r the tissues in contact witlr tire counter is 
■gnaled by a definite increase in tire count- 
ig rate. In nonnal subjects and in many 
;ith vascular disease, the increase is 
larked and abrupt, but in some patients 
rith considerably lowered circulation it is 
P gradual that it is difficult to say just 
rhen the material first arrived. It is for 
ris reason that five-second counts are re- 
rrded, instead of reliance being placed 
plely upon auditory recognition of in- 
reased counting rate. The interval from 
:art of injection to time of arrival is arm- 
o-foot circulation time. 

If the counter is left in position against 
le foot, and counting is carried on minute 
y minute, it is found that the count in- 
reases steadily and markedly for some 
(me. This should be expected as the re- 
iilt of interchange of the injected radio- 
3diuni between plasma and extravascular 
uid until equilibrium is established be- 
iveen the two. The manner in which this 
ijuilibrium is built up depends on the rate 
f delivery of the isotope to the part by the 
nsting main and collateral circulations 
■id on the relation between the local in- 
■ avascular and extravascular space; these 
epend on the normal or diseased condition 
the extremity . The shape of the ‘ ‘build- 
P curve” gives valuable clinical informa- 
relative to the condition of the arterial 

^ssels maintaining the viability of the 
art. 

Counts may also be taken at other posi- 
such as calf, popliteal region, thigh, 
^'^mparison of counts at the same level 
p, legs is useful in determining 

^ ve extent of the disease process, 
t types of case have been 

tiiddl ' normal, i.e., young and 

®'3ged persons who have normally 


Tadle I : Circulation Tisies, Arm-to-Foot 


Number 

Diagnosis of 

Cases 

SeLnds 

Arteriosclerosis 

24 

45 

20- 

i05 

Arteriosclerosis with di- 





abetes 

13 

42 

25- 

90 

Arteriosclerosis with 





diabetes and infection 

5 

27 

20- 

40 

Thrombo-angiitis obliterans 

12 

S3 

20- 

70 

Scleroderma 

5 

44 

15- 

75 

Chronic varicose ulcer 

3 

SS 

30- 

45 

Hypertension 

13 

41 

20- 

80 

Post-frozen feet 

6 

43 

25- 

60 

Miscellaneous 

39 

34 

15- 

75 

Normal (no evident 
vascular disorder) 

11 

43 

20- 

55 

All Cases 

131 

39 

15-105 


palpable vessels and no history of vascular 
disease; (b) arteriosclerosis; (c) diabetes 
with arteriosclerosis; (d) thrombo-angiitis 
obliterans; (e) extremities subjected to 
freezing during a blizzard; (/) immersion 
foot in patients exposed in the ocean or in 
open boats following torpedoing of ships; 
(g) scleroderma; (h) essential hyperten- 
sion; (t) varicose veins with edema and 
ulcerations; (j) arteriovenous fistula; (k) 
glomic tumor; {1) Raynaud’s disease; (m) 
arteriosclerosis mth peripheral multiple 
femoral aneurysms; {n) aneurysm of ab- 
dominal aorta; (o) hemangioma of lower 
extremity; (p) congenital hypertrophy of 
an extremity; (g) erythromelalgia; (r) 
hypertrophic osteoarthropathy; (x) de- 
formed ulcerated edematous extremity in 
which no arteries could be palpated be- 
cause of deformity and edema; (/) lymph- 
edema. In some of these conditions only a 
single patient has been observed to date; 
in others, however, series of 10 to 15 cases 
have been studied. 

In Table I are presented the data on cir- 
culation time in 131 cases; the average 
value is 39 seconds, but the range is con- 
siderable. The highest, 105 seconds, was in 
an elderly arteriosclerotic; the lowest, 15 
seconds, in a young man with a pulse of 
100, suffering from scleroderma. In the 
arteriosclerotic groups and in hypertension 
there is considerable variation; in general, 
it can be said that slower times are asso- 
ciated with more advanced stages of dis- 
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ease. In norma] subjects, and in other 
groups of pathological cases, the range is 
less. 

More valuable than circulation time as 
a clinical aid is the curve of equilibrium 
build-up discussed earlier. Figure 2, A, 
shows data for 11 persons with no known 
vascular disease. Points represent counts 
per minute, per 100 microcuries injected; 
each point represents a count on one per- 


son at a definite number of 
injection. Where two colhatt*^^ 

incided, only one can be s o\v . 
actual number of points on obscO'^' 

not indicate the total num 3^ .pjglit 
tions. The subjects vane^ 3 ~ to 

116 to 193 pounds, f ?f 45 years. 

feet, and in age from 14 _ for 

allowance or correction is ^gisorl^- 

of these factors, mdthertlienotw 
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iseased subjects. While tliere is consid- 
■able variation among individuals, it is 
ddent that tliere is in all cases a rapid 
crease during the first few minutes, with 
slower increase thereafter to the end of 
le chart. In no instance was there any 
fference between counts in the right and 
ft foot of a normal subject. 

In Figure 2, B, are shown counts for 10 
itients ivith essential hypertension. The 
nge here is much greater than for the 
•rresponding group of normals just above, 
ti the whole, these patients exhibit a 
lild-up curve lower than normal, only 2 
the series remaining vwthin the normal 
nge at the end of half an hour. 

Two cases from the group of Figure 2, 

, are repeated in Figure 2, C, to illustrate 
fferent aspects of the disease. In this 
id all subsequent charts, closed or solid 
mbols represent counts at the right foot; 
len symbols, counts at the left foot. Pa- 
int J. S. is a young woman without clini- 
1 or x-ray evidence of arteriosclerosis, 
er low preoperative curve is thought to 
ive resulted from peripheral vascular 
asm. Following bilateral thoracolumbar 
nipathectomy, the curve has ascended 
ill above the normal range. The patient 
IS been, for the year following operation, 
mpletely relieved of her symptoms. No 
Mnt measurement of blood pressure is 
'ailable as she is out of the country. Pa- 
int E. K., a middle-aged man, had evi- 
nce of peripheral sclerosis and nephritis 
addition to his essential hypertension. 
IS curve is nearly normal, indicating little 
no spasm. He succumbed with cere- 
a hemorrhage four months after sym- 
' and before a postoperative 

lum study could be made, 
igure 3 presents data for patients with 
s emic and peripheral arteriosclerosis. 
^^5. gives curves for 5 cases un- 
|nip mated by other systemic diseases; 

uniformly below normal except 
g right foot of one person. This pa- 
iihe group who has 
^ pperation; he underwent bilateral 
below the knee by modified 
n me technic for uncontrolled pain in 


the feet. Pathological examination of the 
nerves did not show ischemic neuritis, and 
it is a clinical presumption that his pain 
was the result of local anoxia, in spite of 
the high sodium reading (indicating rea- 
sonably good circulation). The wounds 
healed by primary union; rehabilitation 
with an artificial leg occurred two or three 
months after each operation. 

Figure 3, B, shows data for two arterio- 
sclerotics with severe diabetes, each having 
extensive infection in the right foot. The 
high counts for these right feet are attrib- 
uted to the increased blood supply due to 
inflammation. The clinical condition in 
each of these patients was such that am- 
putation seemed indicated. They were, 
however, treated by conservative surgery, 
with digital amputation only. Both are 
walking, with all toes off the right foot, 
some months after treatment. The high 
count, indicating abundant blood supply, is 
considered prognostic of good wound heal- 
ing, even in the face of infection. 

In Figure 3, C, are data for three patients 
with arteriosclerosis complicated by dia- 
betes and with clinical evidence of dimin- 
ished blood supply. All show low counts 
except the right foot of patient R. V., 
which is normal. She had gangrene of two 
toes on the left foot and underwent a modi- 
fied guillotine amputation of the left leg 
below the knee. The wound opened and 
required subsequent grafting; four months 
after the amputation she was fitted with an 
artificial leg. Patient J. K., with a similar 
curve, showed healing following an ampu- 
tation below the left knee. Patient I. M., 
in spite of low counts indicating restricted 
circulation, showed heafing of an area of 
gangrene on the right great toe and of the 
second toe amputation site on the left foot. 
These patients are all well a year or more 
after treatment. 

In Figure 4, A and B, are presented data 
for a group of patients with thrombo-an- 
giitis obliterans. These are, in general, not 
far from the normal range. The three 
cases of Fig. 4, A, have done well following 
conservative surgery. Sodium tests in all 
these cases were two years or more post- 
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mwUTtS AFTER IHJECTIOH ^ 

Fig. 3. Radiosodium build-up curves in arteriosclerosis. For detai s s 


text. 

operative; in the two amputated cases 
(J. C. and R. S.) they indicate good blood 
^ supply at present. It is probable that 
such blood supply existed at the time of 
operation, accounting, at least partially, 
for satisfactory’' healing. Patient J. I. 
has remained without symptoms for eight 
years after a peripheral ner\'e block due to 
crushing of the posterior tibial, anterior 
tibial, superficial peroneal, and sural 
ner\'es. Patient J. C. has worn an artificial 


' foK' 

without discomfort 

ing a modified : 

ow the right knee, 

lale with heahng of a ° a„ib# 

:ation site, who has since {oS?- ' 

y for three years 

e pathological exanuna (jjTiied , 

the amputated specunefl ^ . 

nf tbrnmbo-aognos ^ 


ae arapuLa-Ltu. -fk obia“^ • ^ 

nosis of thrombo-aogn (.jents 
igure 4, B, gives date ? 

ithrombo-angutisobwei 


Vo!. « 


Radioactive Sodium in Study of Peripheral Vascular Disease 


341 



MINUTES AFTER INJECTION 

Fig. 4. Radiosodium build-up curves. A and B. Thrombo-angiitis obliterans. 
C. Chronic varicose ulceration. For details see te.xt. 


of patient, if one foot is more defi- single slide made available to the Presby- 
1 ri involved in the pathological process terian Surgical Pathology Laboratory from 
the other, the two usually present dif- that hospital showed changes typical of 
‘;'.ir:“4ent counts; this is well illustrated by arteriosclerosis, but no evidence of thromho- 
cases shown. Patient Ar. H. came a7igiitis obliterans. This is of interest in 
^Pntation below the right knee; the view of the low sodium curve for the right 
I extremity showed changes and approximately normal one for the left 

i ^i^rombo-angiitis obliterans. Sub- foot. Patient An. H. has suffered repeated 

in another hospital, he under- ulcerations of the right great toe, which 
amputation below the left knee. The shows slight healing with no gangrene. 




342 


Beverly C. Smith and Edith H. Quimby 


October ISij 


The high count is associated with local Four cases with venous involvement are 
inflammatory changes. illustrated in Figure 5, C. Patient M. N, 

Two cases of chronic varicose ulceration represents an extraordinary caseofthrombo- 
are illustrated in Figure 4, C. Patient phlebitic gangrene of both feet, of unknom 
L. P. exhibits the condition in both medial etiology but associated, as proved post- 
lower third crural regions; patient H. G. mortem, with a carcinoma arising from tk 
has an intractable ulceration on the left bile radicles of the left lobe of the liver, 
great and second toe, associated with var- The extremities were very edematous, 
ices on the dorsum of the foot and in the which probably accounts for the nearly 
internal saphenous vein. The dorsalis normal sodium reading after half an hour, 
pedis and posterior tibial arteries in both since after this interval sodium is contained 
cases are normally palpable, and their so- in any extracellular fluid. Patient A. H. 
dium counts lie within the normal range. had, clinically, a phlebitis emanating froni 
Various types of vascular obstruction ' the right deep calf veins, with venographic 
are demonstrated in Figure 5. In A are evidence of occlusion of the right femoral 
data for two patients with thrombosis of vein. The right foot was edematous. The 
the abdominal aorta, both proved by post- curve for the uninvolved left foot is a low 
mortem examination. Sodium tests were normal ; the higher values for the right are 
done soon after the onset of symptoms, and due to the presence of edema fluid, since 
a few days before death. In patient E. H. this also takes up sodium. Patient F. ■ 
very low counts were obtained at both had an extreme femoral-iliac phlebitis w 
feet. She showed gangrene of both lower varicose ulcerations of both lower leg ^ 
extremities. A right lower third of the gions, associated with scleroderma. ^ 
thigh amputation was done ; the site be- low counts could be due to the 
came gangrenous. This patient also had dition (see Fig. 7, A) but may also m ic^' ^ 
multiple sacral, buttock, and abdominal diminished circulation from =' 

wall decubiti. Patient C. S. showed no Patient J. S. had thrombophlebibc „ | 

count whatever at his right foot but, on the grene resulting from f lei i 

fifth day following his accident, a fairly of the left foot and lower Aird o , 
adequate count at the left. Amputation because of pain. The indicated w ^ ; 

sites at the upper third of the right thigh entirely due to sodium in the res 
and lower third of the left thigh granulated, body; none of the material 

The patient had a paralyzed bladder and foot. Following amputation just a 

rectum and an enormous sacral decubitus, gangrenous region, the arteries m 
Figure 5, B, demonstrates 3 cases of ad- were seen to be patent, the ^j| . 
vanced peripheral arteriosclerosis in young bosed. The operative site healed r 
people in whom femoral arteries were not In Figure 6, A and B, are s o\\ 
palpable. In patients J. D. and E. W., immersion foot and follow- 

neither femoral was palpable and both J. M. and J. W. had immersion o 
feet showed low counts; patient Y. S. had ing exposure to water and ^jorto 
a palpable right femoral artery and a nor- boats in the North Atlantic ^ 7^ pgtho- . 
mal right foot curv'e. Her left leg has re- the tests. J- W. showed no oj'’' 
sponded ver}’- slowly to pressure-suction logical changes. The dorsa ® [|y pul- 

boot, whirlpool bath, and massage treat- posterior tibial arteries 
ments. Patient E. W., with marked cyano- pable, but he complained ot ® . 

sis of both feet, is responding slowly but especially on walking and on 

definitely to the same type of physical cold. His low count was raW 

therapy. Patient J. D., after five years of and is not readily explained. 
cHnical observation, succumbed to a coro- similar findings but his jjis 

naiy- thrombosis, one year after a right vere, as might be deduced j 

hemiplegia from a cerebral thrombosis. curve. I. K.’s left foot was n 
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Fig. 5, Radiosodium build-up curves in various types of vascular obstruction. 

For details see text. 


p years ago. Part of the first and 
ond toes sloughed off; the foot has re- 
J’led healed. The fact that both feet 
w rather low curves suggests slight bilat- 
unvolvement. Patient N. S. (Fig. 6, B) 
I foot following exposure in 

Ocean in winter. He has 
^ lumbar alcohol block, for 
:ripr ^^^ultant release of vasocon- 
is demonstrated by the very high 


sodium count on that side. The untreated 
right side still shows the low count associ- 
ated with immersion foot. In view of the 
increase in count following lumbar block 
in this instance, and for other reasons, 
posterior tibial nerve blocks with perineu- 
ral novocaine infiltration at the internal 
malleolus were done in some other cases. 
Figure 6, C, shows the result in two cases 
of peripheral arteriosclerosis. The nerve 
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Fig- 6. A and B. Radiosodium build-up curves in frostbite 
ston foot. C. Increase in sodium count after tibial nerve block, r 


blocks were done more than an hour after 
the sodium injection and when the curves 
had become stable. Patient S. P. had 
come to a low normal level, that for the 
left, more painful, foot being somewhat 
higher. Y. S. exhibited the same relatively 
high count in the painful foot ; that for the 
supposedly uninvolved one was quite ow. 
By the end of an hour after injection, so- 


dium equilibrium t reach^'*' 

and extravascular fluid is a 
For this reason release oi a 
could not be expected to pr 
increase in count, but 
strable. In both of these cases, 
increased in the non-pain u ’ g f,. 
in y. S., shghtly but defi^t 
demonstrating that some 
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• 'on did occur. No change was found in 
• 0 Very painful foot; this is a significant 
finding. 

figure 7, A, shows data for three char- 
' oases of scleroderma. These 

'■Pi exhibit low curves. In 

^ curves for two cases of 

‘^pafi ® disease ; these are also low. In 
,A G • this low curve was diagnostic, 

t;/ complained of pain in her hands; her 


feet were symptomless, and it was thought 
that they would give counts within the 
normal range. 

In Figure 7, C, is presented an interest- 
ing case of erythromelalgia following a 
slight trauma. In the acute stage of the 
disease, the count in the affected foot was 
very high, indicating inflammation or vas- 
cular dilatation. Following an alcohol 
lumbar sympathetic nerve block, the pain 
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was relieved and the count came to normal. 

In addition to studies of the types just 
discussed at some length, some other in- 
vestigations may be mentioned. Counts 
have been done on many persons at various 
levels of the legs ; these are more variable 
than those at the feet because of the volume 
of tissue exposed to the counter. However, 
a basis has been established for recognizing 
satisfactory blood supply; this has made it 
possible, in a considerable number of in- 
stances, to amputate below the knee, with 
confidence that healing would occur. Pre- 
viously many of these patients would have 
been subjected to amputation above the 
knee. 

In a patient with an arteriovenous fistula 
in the thigh, diminished blood supply to 
the foot on that side was demonstrated, 
with return to normal supply following re- 
pair of the fistula. 

In a selected group of cases, repeated 
counts are being made following the use of 
various drugs or types of physical therapy; 
these findings will be published later. 

SUMMARY 

An objective method is presented for 
the study of blood circulation; this is of 
particular interest in its applicability to 
patients having peripheral vascular dis- 
ease. Its use in more than 200 cases to 
date has given valuable clinical aid by 
determining circulation time and demon- 
strating competency of the arterial circu- 


lation. It has been of special value in 
determining the advisability of persisting! 
conservative as compared to more radie 
local surgery, and particularly in dete 
mining the site of amputation at which hca 
ing might be expected. In this capacity 
has justified the clinical attitude that i 
many cases of amputation for gangrene i 
peripheral vascular disease the knee joii 
can be saved. 

Since no toxic material is injected ivit 
the sodium, and the accompanying dose ( 
radiation is considerably less than oc 
roentgen for each test, there is no contr; 
indication to its repetition at reasonab' 
intervals. In this manner it serves to folio 
progress of the disease or to test the e 
ficacy of therapeutic measures. 

More cases are continually being studie 
by this method with the aim both of o 
taining information about the indiu 
patient and of building up series o sinu' 
cases from which it may be possible todra' 


eneral conclusions. 

Note: The authors wish to 
Iness to Professor Dunning, br. Re'J ^ . 
,rcl,'and other members of the staff of e c)cW ^ 
boratory of Columbia bfniversity, ' ^ 

iparatus and are providing the sod'um ^ 

Without their co-operation this stuy ^ 

;en carried on at this time. , assistant 

,a„k Mrs. Eath P.tro tor her 1 »» 

. carryinE out the counts on paWnlh P" 
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•’The Roentgen Appearance of Lobar 

and Segmental Collapse of the Lung 

VI. Collapse of the Upper Lobes^ 


LAURENCE L. ROBBINS, M.D., and CLAYTON H. HALE, M.D. 
Boston, Mass. 


"COLLAPSE OF A single lobe of the lung 
'‘■‘-J is most frequently misinterpreted 
■.hen it occurs in one of the upper lobes. 

is confused with a localized area of 
"'onsolidation, a mediastinal tumor, or an 
-ortic aneurysm, and in some instances, 
■Specially in the presence of a long stand- 
• dg fibrotic process without apparent ate- 
.r ctasis, it may be completely overlooked. 
;-';S occurrence is relatively infrequent as 
: ;5nipared with collapse in the lower lobes 
the middle lobe, but it is common enough 
warrant greater emphasis than has been 
v'Ven it in the literature. In the group of 
)0 cases forming the basis of this study, ^ 
le upper lobes were involved in 95, or 16 
■•’.v Certain roentgenologic signs 

^,;hich characterize collapse of an upper 
;.^'ibe and which, if recognized, will lessen 
■ ^e of the confusion regarding its diag- 
y osis will be described. 

w been noted in earher papers of 

' .Jis series that in the majority of instances 
possible with satisfactory technic to 
,, r®°^strate the septa which bound the 
' mdual lobes of the lung. These lines, 
ich roentgenologically can be thought 
, partitions between the various lobes, 
seen to best advantage on the lateral 
genogram. The routine postero-an- 
-Uor view is depended upon to show any 
aornial shadow of increased density, 

L degree of emphysema in 

rach^ lobes, the position of the 

ive upper mediastinum, the rela- 

P anes in which the hili are located, 
usually the minor septum. 

6rio ^ lobes he superiorly and an- 
y in the chest; that is, the left upper 


lobe is anterior to the major septum along 
its entire course, while the right upper lobe 
lies above the minor septum and anterior 
to that portion of the major septum above 
its junction with the minor septum. The 
location of a normal lobe in relation to the 
septa is stressed repeatedly because of its 
diagnostic significance. By the recogni- 
tion of the individual lobes and the septa 
which bound them, it becomes more nearly 
possible to demonstrate on a roentgeno- 
gram the precise unit of a lung that is 
projected on a given area. In this way, 
it is possible roentgenologically to recog- 
nize the presence of a,., pulmonary unit 
which is not assuming its full share in 
aeration even before an abnormal shadow 
of increased density, indicating the nature 
of the disease process (or in some instances 
its result) can be detected. The significance 
of this concept is similar to that of a break 
in the peristaltic wave in the stomach 
pointing to a neoplasm or ulcer crater 
which otherwise might be overlooked. 

With a few exceptions, the roentgen ap- 
pearance of collapse of an upper lobe or of 
its segments is essentially the same regard- 
less of the side involved. On the left, the 
lingula of the upper lobe occupies a posi- 
tion in the chest similar to that of the 
middle lobe on the right, but it derives its 
bronchial supply from the left upper lobe 
bronchus and is not separated from the 
remainder of the upper lobe by a fissure. 
The similarity in the appearance of a right 
middle lobe and a hngula on the left has 
been previously mentioned. The lingula 
is often collapsed when the remainder of 
the left upper lobe is involved, but in 


^Pcrs accpnt of Radiology, Massachusetts General Hospital, Boston 14, Mass. One of a series of 

’ See Publication in October, 1944. 

“'Ology 44; 47i_ 543_ 45. 33^ 120, 260, July, August, September 1945. 


348 


Lavi 


i. Rob, 


Ai^D Cr 


^‘obtri,. 





•.- •Fig. 2. Complete collapse of the left upper lobe. The lateral margin of the shadow of increased density is 
.^dicated by arrows. The left hilus is elevated. The aerated lung in the left chest is left lower lobe. In the 
- . leralview, the posterior margin of the shadow of increased density is shown anteriorly in the left chest (arrows) 

, id represents the posterior margin of the collapsed left upper lobe. The positions of the right major and minor 
pta are indicated. This is the typical appearance of collapse of an entire upper lobe. 
uft upper lobeclomy. The upper lobe was found to be completely collapsed. 

Hislopathology; Bronchiectasis. 


. Itends against the top and anteromedial 
^..irface of the chest wall. Since the col- 
■'■ •psed lobe lies in the gentle concavity of 
" le medial and anterior portion of the 
leural space, the shadow of increased 
■•', ensity appears to be much the same shape 
' both postero-anterior and lateral roent- 
i^mograms. The position finally assumed 
'•■,y the shadow of density differs from that 
™ collapse of a lower lobe, which 
.ways lies posteriorly rather than anteri- 
^ there has been no previous trauma 
i-) the pleura. 

-^collapsed upper lobe may in some cases 
'Ti-'Ceome so small and move so far anteri- 
medially that in the postero- 
cnor projection the shadow of increased 
jjf cnsity blend with that of the upper 
and the combined shadow 
' I suggest mediastinal widening, 

l^tpral view, the shadow may be- 
^.^®®*®^lated with that of the upper 

:;‘^aoked'' and be readily over- 

between the ascending 
^^bsverse portions of the aorta and 


the chest wall, which is normally of in- 
creased radiability, now becomes obliter- 
ated and approaches the density of the soft 
tissues. Nevertheless, the presence of a 
shadow of increased density can still be 
determined in this view if the surfaces of 
the ascending and transverse portions of 
the aorta are observed carefully to deter- 
mine whether or not they are as distinctly 
outlined as usual. If the border of the 
aorta is partially or completely obscured, 
it can be assumed that it is adjacent to non- 
aerated lung; in other words, that the 
upper lobe is atelectatic. The appearance 
of the anterior surface of the ascending 
aorta is of importance particularly in rela- 
tion to the right upper lobe, since the left 
contributes little to its visualization. In 
collapse of a left upper lobe, the transverse 
portion of the arch of the aorta may not be 
as clearly defined as usual, for like reason, 
since that portion of the aorta is more or 
less in contact with the lobe. It should be 
mentioned, also, that a collapsed entire 
left upper lobe seldom becomes as small 
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Fig. 6. Collapse of the posterosuperior segment of the left upper lobe. The shadow of ; 

seen to lie farther laterally than that usually seen in collapse of an apical segment. In the lateral view. ^ 

density lies against the major septum, which has not been appreciably displaced. 

Left upper lobectomy. Segmental collapse was demonstrated at operation. 

Hislopalhology: Tuberculosis. 

The Upper mediastinum, and especially while often retaining its normal contours . 
the trachea, often show slight to moderate displaced anteriorly. It may 
displacement toward the collapsed side, against the anterior chest wall so a 
Tracheal displacement, even though it is uppermost portion must rise to t e "I 
slight, when seen in association with the usually occupied by the apex ^ jjf > 

other signs mentioned above, may be a In collapse of a right upper lobe, jj( c 

valuable adjunct in the diagnosis of collapse septum may extend to the 
of an upper lobe. The mediastinal dis- the chest, and its shadow be 
placement is seldom as marked as in with that of the apical pleura, li ^ 
collapse of a lower lobe and, as a rule, the curs, the major septum will ex en ^ 

lower part of the mediastinum and the extreme apex of the right F^urai ^ ^ 

heart maintain their normal position. The and all of the aerated },avc 

appearance of the intercostal spaces usually will be right middle lobe, whic ' ,, 

shows little or no change from normal. expanded to occupy a large part o 

The diaphragm may show slight, but previously filled by the upper o , 

seldom marked, elevation and limitation As has been noted, collapse oi ,■ 
of motion in collapse of an upper lobe, lobe can be confused jargcl}' •. 

It should be mentioned, however, that a mediastinum and aorta. , ^^gjjadoF ; 
neoplasm in an upper lobe frequently pro- due to the appearance of t e pf . 
duces phrenic nerve paralysis as an early increased density. If • J, havebefA*: 
manifestation, in which case the diaphragm collapse of an upper lobe, whic 
will show true paradoxical motion. described, are borne in mind, 

Any change in the position or contour of diagnosis will be less likely- ^ . 

the septa may be of diagnostic importance aN 

in collapse of an upper lobe as it is in col- segmental collaps - ^ 

lapse of other lobes. When the entire The appearance of 
upper lobe is collapsed, the major septum, of the left upper lobe has 
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'■ Segmental collapse of the left upper lobe involving the antero-inferior, lateral, and lingular segments, 
.the shadow of increased density, outlined Ijy arrows, overlies the left hilus. There is no appreciable displace- 
'■raent of the trachea pr mediastinum. The lateral view shows the shadow of density as well as the marked upward 
• aispiacement of the inferior portion of the major septum (lower anterior two arrows). 
pneumonectomy. 

Histopathology; Epidermoid carcinoma, grade II. 


.elsewhere. For practical purposes the re- 
'■-fflaining segments are common t6 both the 
'.right and left upper lobes. They are 
’Usually recognized as the apical portion, 
the antero-inferior portion, the postero- 
' superior portion, and the lateral or axillary 

■ .portion. Each of these divi ions is sup- 
plied by a branch from the upper lobe 
> ronchus except the axillary segment, 

■ .which is usually supplied by two somewhat 
.snmller bronchi — ^in the majority of cases 
! , subdivisions of the bronchi to the postero- 

superior and antero-inferior segments. In 
c some cases, however, either the anterior 
• O’" the posterior branch to the 

•: axillary portion of an upper lobe may be 
' represented as a major subdivision arising 
>■ upper lobe bronchus. 

noted that on the left side the 
' • °®^hus to the posterosuperior segment 
, u many cases arises from the bronchus to 
6 apical segment rather than directly 
' upper lobe bronchus. Several 

of variations in the distribution 

Cur f to the upper lobes may oc- 

r, ut furthej- discussion is beyond the 
of this paper. 


A collapsed apical segment (the segment 
most frequently involved in partial col- 
lapse of an upper lobe if the lingula is ex- 
cluded) stands out as an area of increased 
density anteriorly and against the medi- 
astinum. The adjacent segments of the 
upper lobe are aerated, allowing visualiza- 
tion of the major septa and, on the right, 
of the minor septum. This differs from 
collapse of an entire upper lobe, in which 
the septa are blended with the shadow of 
increased density. 

In collapse of the posterosuperior portion 
of an upper lobe, the shadow of density is 
seen to lie posteriorly and against the 
major septum, which forms its posterior 
margin, and somewhat laterally and supe- 
riorly. It is apparent, however, that the 
apical segment above is aerated. 

The antero-inferior segment, when col- 
lapsed, casts a shadow which on the right 
is bounded interiorly by the minor septum 
and extends anteriorly from approximately 
the mid chest to the anterior chest wall. 
The septum tends to be slightly elevated. 
On the left, the location of the shadow is 
similar, but there is no sharply defined in- 



Fig. 8. Segmental collapse of the right upper lobe involving the antero-inferior and axillae s g , 
band-like shadow of increased density e.vtends laterally from the right hilps. Neither Thestofpif 

septum is appreciably elevated. In the lateral view, the shadow of density is clearly demonstrate . 
defined inferior margin represents the location of the minor septum. 

Right upper lobectomy. _ tcnf the lobe ffas 

Histopathology: Benign adenoma. The parenchyma of the antero-inferior and lateral segments 
collapsed. 


ferior margin, due to the absence of a minor 
septum. Aerated upper lobe is seen to lie 
above the shadow, whether the collapsed 
segment is on the right or the left side. 

Collapse of the axillary portion of an 
upper lobe is usually associated with col- 
lapse of either the antero-inferior or the 
posterosuperior portion, or both. If the 
axillary segment alone is involved, the 
shadow, as seen in the postero-anterior 
\dew, is somewhat triangular and is located 
laterally apinst the chest wall with a 
sharp inferior margin on the right due to 
the minor septum, the lateral portion of 
which is somewhat elevated. The poste- 
rior margin of the shadow is also sharply 
defined, as the major septum forms the 
posterior boundary. The findings on the 
left side are ' similar except that, as in 
collapse of other segments, the minor sep- 
tum is absent. If the axillary segment is 
collapsed in combination with other seg- 
ments, the resultant shadow will appear as 
a fusion of the shadows already described. 

In general, segmental collapse of an 


ipper lobe produces variable^ dpees 
levation of the hilus, but this is no 
uarked as in complete upper lobe co 
rhe degree of elevation depends up 


egment in which coUapse ^ j[,g ’ 

•eatest when the apical and leas w 
itero-inferior segment is 
The major septum shifts an enorty 
s normal position, the extent 
fing dependent upon the egr 
pse and the segment . j^ore 

:emed that those segments lyi g 
iteriorly cause a greater shi 

ing posteriorly, of tissue 

e due to difference m the bu 


ivolved. In some instances tber 
apparent anterior f 
ptum as a whole, ^ but i gecreasi^ 
iterior convexity will s^SS^® . 

, the size of the adjoining seg ■ 


the size of the adjoining seg 
Displacement of the trac f ^giiynot 


uispiacemcui. ui - v usually “ 

perior mediastinal conten si ^^joplcte 

marked in segmental dis- 

llapse of an upper lobe. gn 

aceraent may be considerable 
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apical segment is collapsed, it is much less 
when the collapse is confined to one or more 
f the other segments. Segmental ecl- 
ipse produces little if any change in the 
osition or motion of the diaphragm and, 
ecause only a small unit of lung is in- 
olved, the emphysema in adjacent pul- 
lonary tissue is usually not striking. 

CONCLUSIONS 

Collapse of an upper lobe is frequently 
ot recognized because its roentgenologic 
ppearance is not well known and the 
riteria by which collapse has formerly 
leen characterized are less applicable to 
n upper lobe than to a lower lobe or the 
ntire lung. 


Collapse of an upper lobe produces a 
rather characteristic shadow of increased 
density lying anteromedially. When this 
shadow is associated with other signs 
indicating a decrease in the size of the 
lobe, such as anterior displacement of the 
major septum and elevation of the hilus, 
collapse should not be confused with other 
lesions in the chest. 

Note ; The close co-operation between the Depart- 
ments of Surgery, Pathology, and Radiology made 
this study possible, and particular acknowledgment 
is due Dr. Richard H. Sweet and Dr. Ronald C. 
Sniffen. 

Massachusetts General Hospital 
Boston 14, Mass. 





Pantopaque Myelography: Correlation of 

Roentgenologic and Neurologic Findings' 

LT. COMDR. ROBERT K. ARBUCKLE (MC) U.S.N.R., LT. COMDR. C. HUNTER SHELDEN (MC) U.S.N.R., snd 

LT. ROBERT H. PUDENZ (MC) U.S.N.R. 


C ONTRAST myelography has been prac- 
tised for the past twenty-five years 
with various media and technics. Dandy 
(6) was the first to employ air for the pur- 
pose, and Coggeshall and von Storch (4) 
and Chamberlain and Young (3) were 
among the early and most enthusiastic 
advocates of air as a medium. Chamber- 
lain and Young found that “in each case 
in which operation was performed, the 
exact level of the lesion determined by 
myelographic examination was verified by 
laminectomy.’’ Camp (1) also reported 
on the use of air. He stated that the posi- 
tive findings were 90 per cent accurate, but 
74 per cent of those operated upon after a 
negative myelographic examination proved 
actually to have lesions of the spinal canal. 
Hampton and Robinson (8) and Camp and 
Addington (2) are among the advocates of 
lipiodol for myelography, Hampton (7) 
claiming 93 per cent accuracy for that 
medium. Thorotrast has been employed 
by Nosik and Mortensen (10, 11). In a 
recent communication, Dandy (6) recom- 
mended establishing a diagnosis on the 
clinical and roentgenologic findings, with- 
out contrast material. The advantages 
and disadvantages of the various procedures 
have been well summarized by Pugh (12). 

The earliest use of pantopaque- for my- 
elography is credited to Gan^ey and Jones 
(15) of Strong Memorial Hospital, Roch- 
ester, N. Y., in 1940 and 1941, after exten- 
sive animal experimentation. The results 
of these earty clinical trials were summa- 
rized by Warren before the Harvey Cushing 
Society in ]\Iay 1942. Pantopaque for my- 
elographic purposes was made available 
to the Armed Sendees in 1942 and has been 


Table I : Trauma Considered bv the Patient to 
Have Caused Swiptoms 


Pro- 

Patients tmded 
Disks 


Lifting heavy objects 15 

Falls from ladders, down hatch, or on 

wet decks 15 

Calisthenics, running obstacle course, 

drilling, etc 9 

Slipping on wet deck or in shower, but 

without fall 5 

Carrying heavy objects or patients. . . 5 


Driving cars or trucks over rough 

roads 

Athletics 

Playing football (3 patients, 2 disks) 
Playing basketball (1 patient, 0 
disks) 

Playing soccer (1 patient, 1 disk) 
Playing golf (1 patient, 1 disk) 
Swimming and diving (3 patients, 

3 disks) 

Wrestling (3 patients, 3 disks) 

Bowling (1 patient, 1 disk) 

Landing from parachute jump J 

Cranking airplane motor j 

Other injuries 

No definite trauma recalled -j ^ 

Too 


lo 

9 

9 

4 

3 

2 

1 ! 


1 

I 

4 

20 

79 


used since then by the neurosurgical sen 
ice of the National Naval Medical cn 


Bethesda, Md. . , _ 

We were eager to employ this neu 
trast medium but agreed that it ® -j 
used only as an adjunct *f„ega- 

and localization of lesions ^ 
tive myelographic report woul no 
exploration if this were wairan e 
basis of the clinical examination- 
For the purpose of this study i 
analyzed 100 consecutive 
neurosurgical servdee with a 
clinical diagnosis of protrude 
bral disk. Pantopaque jov 

performed on nearly all patien s 
back and sciatic pain in whic 


I Froin the Department of Radiology- (Captain C. F. Behrens (MC) U.S.N., Chief of Seryi«) 
ment of Neurosurgery' (Captain W. McK. Craig (MC) U.S.N.R., Chief of Service), National 
ter, Beth^da, Md. Presented at the Joint Meeting of the American Roentgen Ray Society a 
Society of North America, Chicago, 111., Sept. 24-29, 1944. 

- Pantopaque is a mixture of ethyl esters of isomeric iodophenylundecylic acids. 
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Table II : Routine Roentgen Findings in 100 Patients 


Anomalies (spina bifida, lunibarization, asymmetrical development of 5th lumbar vertebra, etc.) . . 

A. E.'iplored, disk removed 

B. Explored, no disk found 

C. Not explored 

. Narron-ing of intervertebral cartilage space 

A. Narrow L4'L5 space, disk removed 

B. Narrow L5-S1 space, disk removed 

C. Narrow L2-L3 space, not explored 

. List of lumbar vertebrae 

A. List associated with disk 

List to right 20 

Location of disk — Right Left Mid-line 

a. L4-L5 2 10 3 

b. L5-S1 2 3 0 

List to left 18 

Location of disk — Right Left Mid-line 

a. L4-L5 4 2 0 

b. L5-S1 7 5 0 

B. List not associated with disk 

’■ Loss of lumbar lordotic curve 

A. Associated with disk 

B. Not associated with disk 

Reaction of vertebral bodies adjacent to cartilage spaces (sclerosis, hypertrophic fringe formation, 

etc.) 

A. Associated with disk 

B. Not associated with disk 


Patients 


13 

3 

2 


4 

1 

38 


18 

12 


47 


9 

22 

6 


27 


10 

6 

4 


in was suspected. It is considered by 
me neurosurgeons that a protruded disk 
oduces signs and symptoms so diagnostic 
lat myelography is unnecessary. The 
mger of this assumption is apparent since 
mors of the cauda equina are not un- 
•mmon and, when small, may produce 
pis and symptoms indistinguishable from 
lose due to disk protrusion. 

It is not within the scope of the present 
port to discuss in detail the clinical symp- 
ms or the objective neurologic findings 
_tlie protruded intervertebral disk. The 
oct of trauma as an etiologic factor and 
10 duration of symptoms are of interest, 
iwever, because we are deahng with 
^7al personnel. In 50 per cent of our 
ises six months or less had elapsed from 
^set of symptoms to hospital admission; 
per cent of the patients had had symp- 
ihs for one year or less. The type of 
‘mnia considered by the patient to have 
^ ° onset of symptoms is of interest 
^ee with few exceptions, the activities 

->1 naval service were not respons- 

(Table I). 

Routine roentgen study 

jjg , ^’■^R^inary roentgenologic study of 
nibosacral area was carried out in all 


cases. Each set of films was reviewed for 
evidence of abnormalities as recorded in 
Table II, and these findings have been 
correlated with the surgical observations. 
The most common abnormahties noted 
were a list of the lumbar vertebrae to the 
right or left, present in 47 instances, and a 
loss of the normal lumbar lordotic curve, 
in 27 instances. A protruded disk is not 
precluded by absence of a list, but its 
presence does make the diagnosis some- 
what more likely. List of the spine away 
from the protruded disk was only slightly 
more common than toward the side of the 
protrusion. Protruded disks were found 
in 22 of the 27 patients showing straighten- 
ing of the lumbar spine. Those patients 
having tumors showed no decrease of the 
lumbar curve except in one instance in 
which both a tumor and a protruded disk 
were present. here were only 12 instances 
of narrowing of the intervertebral cartilage 
space, and 11 of these were found to be 
associated with disk protrusion, while the 
other patient was not explored. Bony pro- 
liferation and narrowing of the inten^erte- 
bral cartilage spaces were present, almost 
without exception, in patients who had had 
symptoms for over three years. These 
findings were obsen^ed in older persons. 




Fig. 1. Mid-line protruded disks. 


bstruction due to large mid-line protrusion at L4-L5. *' 

.s A. Following cough the pantopaque has passed the obstruction, demo j 

lium. A large protruded disk with its bulk extending toward the right vcarspreii- *• 


A. Complete obstruction due to large mid-line protrusion at L4-L5. 

B. Same case as . - • 

fluidity of this medium. A large protruded aisK witn irs duik exreiiuuiB - , two years pre«- 

C. Large mid-line defect due to protruded disk at L4-L5. History of disk removal elsewhere i«o) . 

ously at L5-S1. ' . . c column at thtsi'* f 

D. Same case as C. Coughing has produced filling, demonstrating a division of the op q .(ictwasiw-d 

of the mid-line protrusion. It was impossible to fill the space at L5-S1. . ™d-hne p r 

at L4-L5 and adhesions were noted about L5-S1 at the site of the previous transdural op • 


but most of those constituting this series 
were between twenty and thirty years of 
age. The common anomahes of the lumbo- 
sacral area, as spina bifida occulta, lurabar- 
ization, and sacralization, were noted in 17 
instances, and the presence of such defects 
has no bearing on the incidence of pro- 
truded disks. 

The most common roentgen findings 
associated with a protruded disk are nar- 
rowing of the intervertebral cartilage spaces 
and straightening of the lumbar spine, but 
these occur in relatively few patients. 
Spondylolisthesis was detected only once, 
and in that instance it was associated with 
a protruded disk. 

TECHNIC OF PANTOPAQUE INJECTION 

For the performance of lumbar myelog- 
raphy, the patient is placed prone on a tilt- 
ing fluoroscopic table with a folded pillow 
beneath the lower abdomen. Another pil- 
low is placed beneath the feet and ankles. 
This position favors accurate mid-line 
insertion of the spinal needle. Very obese 
or poorly relaxed patients are placed in the 
usual lateral position for lumbar puncture 
and then gently rolled into the prone po- 
sition. 


The skin is painted with an ant P i 
lution and the area of injection i P , 
th sterile towels. Procaine, 2 P ’ 
used to infiltrate the skm, _su ^ 
;sue, and interspinous 

ort, beveled, ^fourth 

:edle is inserted either at the , 

th lumbar or the fifth lumbar and 
oral interspace. We f tempU^^,; 
sorting the needle at the c n . 

:e protruded disk. [ ack 

exhibiting the signs 


; exhibiting tne sign. - 
compression 




nbar interspace. 

,dle point into the 
is advantageous s above tlie;; 

t table from 20 to 30 d g cerebri- ; 
rizontal. When a 3 c.c- ' 


air fluid has been 
itopagtie 


uld be taken to avoid “d™ , pwie 
I oil during the ^^^^draw 
Lie from the ampu o 
etion. Failure to f ation. 
may lead to globule 

render the subsequen '„,in,^ 


render tne „ _ 

/al more difficult. Po rete- 


ll more anin;ui... - . 

the stylet is replaced 
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Fig. 2. Protruded disks at the lumbosacral junction. 


k. Myelogram positive for protruded disk on the right at L5-S1. Fluoroscopically this part of the column re- 
- uned ngid during coughing while the rest of the column showed distensibility. Confirmed at operation. 

■> r' positive for protruded disk at L5-S1 on the left. Note the wide space between the column and 

, "■ ; pedicle with slight indentation of the column and displacement of the column to the right. A broad, flat, soft 
Idegenerated disk had elevated and displaced the fifth lumbar root. 

V.. Myelogram positive for a protruded disk at L5-S1 on the left. This deformity was slight but constant, 
arge protruded disk was found. 

■'■'JV Myelogram positive for large protruded mass at L5-S1 on the right. The needle was inserted at the level 
fne disk. The pantopaque could not be aspirated. A large protruded disk was found lateral to and beneath 
•■ Ytst sacral root, displacing it mesially. 


Y .d the operative field is covered with a 
• towel. The patient is then ready 
fluoroscopy. 

fluoroscopy and radiography 

:>^,The fluoroscopic study is performed only 
'-er adequate dark . adaptation. Since 
was done with the head of the 
% ' e elevated 20 to 30 degrees from the 
' pantopaque will be pooled 

K i k third to fifth lumbar 

■ Y table is elevated slowly so 

f column is moved to the level of the 
;....erspace between the fourth and fifth 
'Vertebrae, if not already there, and 
film is exposed. The table is then 
to bring the opaque material to 
i-d^ space between the fifth lumbar and first 

’' >fsed 3- second film is ex- 

These films are exposed early in 
examination with as little 
the opaque material as possible, 
elpv'f globule formation. The table 
patient is erect and he 
5'^esub in order that the tip of 

fif'/at a may be observed and 

j'. resistance offered to the lateral 


thrust of the column incident to coughing 
may be noted. The table is then lowered 
and the fifth lumbar and first sacral and 
the fourth and fifth lumbar interspaces are 
studied in greater detail, for any deformity 
of the subarachnoid space or asymmetry of 
the axillary sleeves or pouches. Defects 
should be constant and should be demon- 
strable whether the opaque column is 
caused to flow cephalad or caudad. 

If there is any suggestion of a defect, it 
is observed more fully by turning the pa- 
tient into both 30-degree oblique positions. 
The lateral position was used in our early 
cases but was soon discarded because it fur- 
nished no additional information. The 
opaque material is caused to flow as far 
cephalad as the tenth dorsal vertebra in 
searching for tumors in the region of the 
lower end of the cord or cauda equina. 
This procedure has been performed as a 
rigid routine, and its value is attested by 
the finding of five tumors below the level of 
the tenth dorsal vertebra and, in one in- 
stance, a protruded disk and a tumor in the 
same patient. 

The speed of tilt of the fluoroscopic table 
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Fig. 3. Myelograms considered negative but disks were found at operation. 

A. One large and two small pieces of protruded fibrocartilage were found at L5-S1 on the left. TherooUwi 

displaced mesially and covered with a membrane. . . 

B. A disk had protruded through a posterolateral defect at L5-S1 on the right, displacing the root racsialip 

C. A large lateral conical mass had protruded through a posterolateral defect at L5-SI on the right, nc "'f 

the dura and the nerve root. , ..r, ; 

D. A large protruded mass of degenerated fibrocartilage was found elevating the root on the right side at 5 ■, 


is important. We have recently acquired 
a table with such rapid speed of tilt that 
globule formation almost always results. 
Proper adjustment of the pillows so that 
the patient assumes a modified knee-chest 
position tends to straighten the lumbar 
spine and thus prevents too rapid flowing 
of the opaque material in the dorsolumbar 
area. 

The pillow is allowed to remain under 
the lower abdomen unless we fail to de- 
tect the presence of a defect, in which 
event it is usually removed. The pillow 
increases the intra-abdominal pressure, 
which in turn increases the venous pressure 
in the neural canal, and this may result in 
narrowing of the subarachnoid space. In 
some instances this can be readily demon- 
strated by having the patient breathe 
deeply or strain. The column may be con- 
siderably narrowed during inspiration and 
widened during expiration. In unusually 
tense or poorly relaxed patients the column 
tends to be narrow at first but, as the ex- 
amination proceeds, the maximum width 
is soon noted. 

In the anteroposterior view the width 
of the spinal canal can be accurately meas- 
ured. The mesial borders of the pedicles 
correspond to the most lateral borders of 


he bony canal. The normal subaraclinoii 
ipace usually fills a considerable pod*® 
)f the canal, but there is a great deal o 
mriation in this respect, and 1 

he space is very narrow. In .j 
he normal width of the subarachn d- 
pace there are regularly placed lateraiP 
ections opposite each vertebra, syin® , 
:al on the two sides and best . i 

umbosacral area. These latera p 
ions, called axillary pouches, 

:o the mesial borders of the 
key emerge from the subarac ^ ^suc. 
ind the closely approximated au . . 
Dften the nerve sheath or roo 
illed with the opaque medium m 
iistance after the nerve has pass 

kedura. Deformity of this sleeje is 

k great help in detecting a lesm^ 

Many myelograms which 
kought to be negative were 
De negative when greater . 
used in making the Anoroscopjc 
n evaluating the roentgen hndi^ • 
irate-sized protrusions, _ narticub*’'® . 
kurth and fifth lumbar or, m P 
ke fiftk lumbar and first sa 
nay frequently escape detec 
;rue in patients having a na ; 

loid space, or where at the 



Fig- 5. Illustrating the slight deformity of the subarachnoid space when the disk is 
situated laterally. The nerve root may be displaced mesially against the opaque column 
to account for the defect. If the nerve root is displaced laterally against the pedicle, 
there may be typical symptoms without any deformity of the subarachnoid space. 

A. Myelogram questionable at L5-S1 on the right. A large soft protruded disk was 
found at this level. 

B- Slight but constant defect at L5-S1 on the right. A protruded disk was found 
compressing the nerve root mesially. 

Myelogram questionable at L4-L5 on the left. A mass of stringy fibrocartilage 
was found protruding through a defect in the annulus fibrosus at this level. 
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Fig. 6. Deformity of the axillary pouches or root sleeves. 

A. Myelogram questionable because of the narrow column and the asymmetrically 
filled axillary pouch and root sleeve. A small protruded disk was found at L5-S1 on the 
left. 

B. Myelogram shows defect at L5-S1 on the left, due to compression of the nerve 
root mesially and distention of the root sleeve. A large protruded mass was found 
adherent to the defect in the annulus and to the root, which was displaced toward the 
mid-line. 

C. Myelogram shows mid-line defect at L4-L5 and asymmetrical filling of the root 
sleeves at L5-S1. A large mid-line protruded disk was removed from L4-L.5. The 
lumbosacral space was found to be normal. 

first sacral interspace a large portion of the 
involved nerve is outside the subarachnoid 
space. Partial obliteration of an axillary- 
pouch or slight elevation of a sleeve or 
pouch without any indentation of the sub- 
arachnoid space may be sufficient to es- 
tabhsh the diagnosis. These clues should 
be sought fluoroscopically. At times the 
opaque column will deviate at a certain 
point and there will be a visual impression 
of the medium flowing away from the side 
of the lesion more quickly than it does on 
the opposite side, suggesting elevation of 
the ventral aspect of the subarachnoid 
space. Only rarely does the subarachnoid 
space fail to extend beyond the lumbo- 
sacral interspace when the patient is ex- 
amined erect and after coughing. The 
value of having the patient cough cannot 
be overemphasized. The pantopaque will 
flow into the sleeves and pouches through 
small openings because of its low viscosity. 

During the fluoroscopic study at least 
six films are exposed to demonstrate the 
defect or to record the appearance of the 
subarachnoid space for further study. The 
apparatus should be such that it will per- 


mit rapid changing from fluoroscop) b 
radiography. Since the spinal nee e 
left in place during the fluoroscopic wam- 
ination, it should be possible to " , 
screen at a safe distance to prevent con 
with the needle. 

removal of the pantopaque 

When the roentgenographic studies 

been completed, the PU^^topaque is ^ 
at the tip of the needle under fl 
visualization in the manner -.jol. 

by Kubik and Hampton (9) . j^to 

The oil is aspirated with gentle su 
a 2-c.c. hypodermic syringe^ ^ a & 
inges are to be avoided as the} gjjure, 
produce too great a negatn e 
which leads either to pr^reroot-' 


column or the sucking up of the n 
or membranes across the open g 


or memoranes aciuss -i jg poi 
needle. With the small sy^ng ti,e 
uncommon to recover spiratio>i- 

opaque material at the firs 
When aspiration is , cates 

factory, the Anoroscopist re ^jp 

pantopaque adjacent to t e 
If cerebrospinal fluid is ob 
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Fig. 7. Multiple disk protrusions. 

A. This patient had six lumbar vertebrae. There are defects at L4-L5 on the right 
and at L5-LG in the mid-line. The lumbosacral space appears normal. A small pro- 
truded disk was removed on the right at L4-L5, and a large soft mass protruding in the 
mid-line was found at L.5-LG. 

B. and C (same patient). Defects noted at L4-L5 on the left and at L5-S1 on the 
right. Protruded disks found at both sites. 


, Table III : Removal of Pantopaque at Completion 
OF Myelographic Study 


Patients 


_ Pantopaque injected 87 

50% or less removed (includes 5 extra- 

arachnoidal injections) 10 

^0% removed 12 

90% to 95% removed 13 

; 95% and over removed 39 

No films exposed after aspiration 13 


87 


' 5^tisfactory pooling of the pantopaque, the 
; is advanced until the point comes to 

. fhe mass of the heavier oil. Follow- 

, mg the aspiration of the pantopaque, the 
/ oeedle is withdrawn and the completeness 
■ of the removal is checked by fluoroscopy 
’ and a post-aspiration film. The site of in- 
; lection is covered with a sterile dressing. 
' ^ entire time employed in the myelo- 

^aphic procedure averages twenty minutes, 
f 11 ^ remains flat in bed until the 

0 owing day, when normal activities may 

’ “e resumed. 

In 70 per cent of the patients, 90 per cent 
; more of the opaque material was re- 
1 whlid^ (Table III). It was impossible to 
! fiv • appreciable amount in the 

’ mstances of extra-arachnoidal injec- 
, g The factors which interfere with 
m actory removal of the pantopaque 


from the subarachnoid space are placing 
the needle at the site of the protrusion, or at 
a nerve sleeve, or at the periphery of the 
subarachnoid space so that the membranes 
fall against the needle opening when aspira- 
tion is attempted (Fig. 11). 

SEQUELAE AND ABSORBABILITY OF 
PANTOPAQUE 

Toxic manifestations or signs of root irri- 
tation have not been observed. The head- 
ache complained of is no more than might 
be anticipated in routine lumbar puncture 
with removal of fluid for diagnostic pur- 
poses. We have been unable to follow any 
of our cases in which we failed to remove 
the pantopaque from the subarachnoid 
space for a sufficiently long time to deter- 
mine absorbability. Ramsey, French, and 
Strain (13) report that the approximate 
rate of absorption is 1 c.c. per year. 

SURGICAL TECHNIC 

The operative removal of a protruded 
intervertebral disk is accomplished through 
a unilateral approach with sacrifice of a 
minimal amount of bone. Adequate ex- 
posure is essential and bone is removed 
until this is accomplished ; usually a partial 
hemilaminectomy is sufficient. Careful 
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Fig. 8. Defects produced in the opaque column by 
tumors. 

A. Complete obstruction caused by an intradural 
neurofibroma at L1-L2. 

B. Defect due to an intradural meningioma at 
D12-L1. 

dissection of the nerve root from the under- 
lying disk and gentle retraction allow re- 
moval of the protruded cartilaginous mass 
without trauma to the nerve. The opera- 
tion may be done with the patient in the 
horizontal or sitting position (14). When 
the myelogram reveals a large defect, the 
usual prone position is employed. We be- 
lieve, however, that with a minimal defect 
or with no apparent myelographic change 
but a satisfactory clinical history, better 
surgical results are obtained with the pa- 
tient seated. The weight of the body and 
the mild flexion of the trunk in this posi- 
tion tend to exaggerate the protrusion, thus 
reducing the number of so-called “con- 
cealed disks.’’ 

Spinal anesthesia is used in all cases. 
A mixture of pontocaine and glucose gives 
very satisfactory results with the patient 
in the sitting position, since it is heavier 
than spinal fluid, hluscular relaxation is 
improved with spinal anesthesia, thus elimi- 
nating the forceful retraction of the sacro- 
spinalis muscle mass which is often neces- 
sary when a general anesthetic is employed. 
The nen'e root is retracted mesially and 
a circular or cruciate incision is made in the 
posterior longitudinal ligament overlying 
the protrusion. The disk material is re- 


moved with a pituitary forceps. No at- 
tempt is made to remove the entire interior 
of the disk, but it is likely that partial re- i 
moval beneath the site of the protrusion 
affords greater decompression of the ner\'e 
root and minimizes the possibility of recur- ? 
rence. Postoperative care is symptomatic. ' 
Usually opiates are required during tfe ^ 
first twenty-four hours because of discora- 



B 


/j 


Fig. 9. 


Deformity of the pantopaque column not pro- 
duced by disks or tumors. 

A. Mote defect in the lamina at ■. 

A protruded disk was removed at that at;- : 

Vf>ar nreviouslv. The myclograny j-(.vc3lul : 


year previously- T ^vnlnVation rcvt-ai» : 

other protrusion had - wihle scarring aW* ' 

the tear in the annulus with considenAk 


the area, but no new Ptotfusions y ere dis 
have recently examined two Pf ^-hicli "O’ "f : 
been removed, by using P®^?P^“pgs considcrah^ 

' In both 


successfully aspirated. ... „.as ; 

deformity of the subarachnoid , p 
site of the protrusion. . ^ t the 

B . A defect is noted at of the 

exploration a hole was found i jjje intcrjoce. 

,„£b.r about '.“-/“‘dUly. » 

' but no tup 


into which the forceps could be < 


nto wnicn xne ~ py 

vas some swelling of the nerwe root 


was some swelling oi ut.- 
of the annulus could be rlohecte interspace 
To make certain that correct m ^ a! 
plored, the space above and the space 
explored, with negative findings. 

The 

fort at the site of operation. 
is up on the third day an is imperative 
tory after one week, t 
back support is necessary^ 


myelographic 

(Figs. 1 to 13) 

The appearance of tt' ”L’„ne 
will usuaUy be in accord 
following types; 
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.Table I\' : Analysis of 100 Consecutive Cases of Low Back Disadility with a Provisional Diagnosis of 
Protruded Disk on Admission to the Neurosurgical Service 



Protrnclccl 

Disk 


Operation 

Mydogram 

Patients 

Tumors 

Positive Negative 

Po.idv. Negative - 

46 

49* 


46 

46 


10 


10 

10 

r 7 

1 

It 

V 

7 

1 

7 

1 

4 


4 

4 

4 

2 



2 

2 

3 



No operation 

3 

9 


• • 

No operation 

9 

, 5 

4 


4 1 

5 

f 13 

11 


11 2 

Myelography not performed 

J ’00 

82 


83 5 

56 16 10 5 . 


I 'Three patients with double disks demonstrated by myelography and at operation, 
j t One patient with disk and tumor found by myelography and surgery. 


I. Mid-line defect due to rupture of 
I the annulus fibrosus with pos- 

I terior protrusion of the disk. 

1 II. Asymmetry of the caudal end of 
. the subarachnoid space. 

“I III. Narrow subarachnoid space with- 
out defect. 

IV. Posterolateral defects, 

(a) Those producing large lateral 
defects of the subarachnoid 
■ space. 

{b) Those producing very slight 
lateral defects of the subarach- 
noid space. 

(c) Those producing only deform- 
ity of the axillary pouches or 
■; root sleeves. 

V. Obstruction due to tumors. 

VI. Extra-arachnoidal injection. 


DISCUSSION 

,! Myelography not only affords an easy 
method of investigating the cauda equina 
.out also allows accurate visualization of 
‘Uch lumbar interspace. Pantopaque has 
proved to be an excellent medium for this 
und affords satisfactory contrast. 
Avh' protrusions have been observed 
' ^ single lesion was suspected clini- 

y- Tumors have been found when a 
' disk was believed to be present, 

one instance a tumor and a large 
were found in the same pa- 

j: u complaints associated with pro- 


truded disks are often out of proportion to 
the clinical findings. Objective findings 
are not uncommonly vague or absent. 
Frequently the complaints are typical of a 
protruded disk but the neurologic findings 
are scant and indefinite. If, however, the 
same patient is examined a week or so later, 
very definite neurologic findings may be 
elicited, including absence or diminution 
of reflexes which were normal at the pre- 
vious examination. 

A total of 82 protruded disks were re- 
moved from 79 of the patients in our series 
(Table IV). Three patients each had two 
disks. Three patients had definite neuro- 
logic and myelographic evidence of pro- 
truded disks but were not operated upon. 
An operation was performed in 13 instances 
without myelography and in 2 of these pa- 
tients findings sufficient to explain the 
clinical picture were lacking. Two patients 
had myelographic evidence of disk protru- 
sion, but a protruded disk was not found 
at operation (Fig. 9). Protruded disks 
were either diagnosed or strongly sus- 
pected in 57 of the group of 87 patients on 
whom myelography was performed. In 
10 of these cases the myelographic evidence 
alone was questionable, but its correlation 
with the neurologic data made an exact 
localization possible. In 7 instances myelo- 
graphic evidence of disk protrusion was 
lacking. The opaque material ivas in- 
jected outside the subarachnoid space in 
5 patients, apparently due to faulty technic. 










Fig. 11 . Common causes of unsuccessful aspiration of pantopaque. 

A. The needle was placed at the periphery of the subarachnoid space so that the meninge 
opening when aspiration was attempted and none of the opaque material was recovered. 

B. Only 2o per cent of the pantopaque was recovered. Note the indentation of the coi 

the bulge of the normal intervertebral disk. Globule formation is present. fee 

C. The needle had been placed adjacent to the root sleeve and none of the *1 j,- narro'V 

patient had sharp pain radiating down the left leg when aspiration was attempted. Note tn 

wide space between the pedicles and the subarachnoid space. . , placed a 

D. Only a small amount of the pantopaque was recovered due to the needle having oeti i 
protruded mass. 
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■ We have accumulated no evidence that 
such leakage follows a recent lumbar punc- 
ture and we have made no attempt to post- 
;pone myelography if lumbar puncture has 
■recently been performed. All but one of 
^.ithe protruded disks were caudal to the 
iifourth lumbar vertebra (Table V). Five 
h'tumors were found and 4 "of them were 
^above the body of the fourth lumbar verte- 
bra and below the body of the eleventh 
..dorsal vertebra. , 


r,-' I 







j'|Fig. 12, Typical appearance noted after injection of 
'll P^utopaque outside the subarachnoid space. 

’ iiVif ’fl appearance noted at the start of 

study. The pantopaque remained in 
' I hv demonstrated and none of it was recovered 

^‘ts'npfed aspiration. 

opaque material remained in this compact 
*^P down the neural canal, 
that the material was con- 
I to the dorsal part of the neural canal. 

1 the purpose of this paper to 

fconsider the instances in which the roent- 
pgenologic and neurosurgical findings were 
tr rather to re-examine those 

in . roentgenologic findings were 
questionable and the surgical 
■ J ^ /ugs were positive. Early in our ex- 

dent^h^ pantopaque it became evi- 

• „ , those persons having a narrow 
space offered the greatest 
- difficulties. We have reviewed 

' cas ^^^^®Srams in the present series of 
urem ruade interpediculate meas- 

• achn^’a^^ measurements of the subar- 

' ' to j at its normal width nearest 

^ cross-section of the 
^r dural sac is triangular, with the 



Fig. 13. Tumor of the cauda equina and a protruded 
disk in the same patient. 

A. A large defect was demonstrated at L4-LS on the 
left side. 

B. Same patient as A. In the attempt to carry out 
our routine study of the neural canal by running the 
opaque material as far cephalad as the tenth dorsal 
vertebra, a complete obstruction was discovered at 
L2-L3. At operation a large posterolateral protrusion 
was found at L4-L5 and a neurofibroma measuring 
2.5 X 1.5 X 1.5 cm. was found at L2-L3. 

Table V : Location of Protruded Disks and 
Tumors 


Protruded Disks Right Left Mid-line 

L3-L4 1 0 0 

L4-L5 15 14 7 

L5-L6 0 0 1 

L5-S1 21 23 0 

Tumors Histologic Type 

D12-L1 Meningioma 

L1-L2 Neurofibroma 

L2-L3 Neurofibroma 

L3-L4 Ependymoma 

L5-S1 Neuroepithelioma 


base of the triangle ventrally, the measure- 
ment of the subarachnoid space is not al- 
tered by changing the patient from the 
prone to the erect position. Figure 14 
demonstrates the relationship of the width 
of the subarachnoid space to the positive 
operative findings. It is evident that 
those patients having questionable or 
negative myelographic findings with sub- 
sequent positive surgical findings all fall 
into the group having a narrow subarach- 
noid space. Discrepancies occurred only 
when the subarachnoid space measured 16 
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O Positive Surgical Findings and Negative Myelographic Findings. 

^ Positive Surgical Findings with Questionable Myelographic Findings. 

X Positive Surgical Findings in accord with Myelographic Findings. 
Fig. 14. Relationship of width of subarachnoid space to operative findings. 



Fig. 15. Possible location of protruded disks in rela- 
tion to the opaque column and nerve roots. 


mm.^ or less. There was complete confir- 
rnation of the roentgen findings in all pa- 
tients having a subarachnoid space wider 
than 16 mm. The interpediculate meas- 
urements haA*e no bearing on the width of 
the subarachnoid space. Even with a nar- 
row subarachnoid space, mid-line or large 
posterolateral protrusions offered no diag- 
nostic difficulties. Failure to demonstrate 


:he lesion occurred in 
larrow subarachnoid space an a 
Dosterolateral protrusion which lai 
ndent the column of pantopaque. 
iition, posterolateral .^5 or 

fail to encroach on the 


lau LU ciu-1 uav-io. f„rpqdono‘ 

pouches, or in lonap^h 


Sll, will not be detected by 


im, wiiJ j-iwL ^ - j 

Our explanation of the lac ' o , 

, ^ In Instances 01 


/U1 -- -- _ oi aa'’" 

lyelographic findings in in ^Ij.. 


row subarachnoid spaces is 
tance between the site of t 




ivithoa^ 


he subarachnoid space is 
o allow moderate .. 

identation of the opaque co u p,.,:. , 
It must be admitted tha J ^ (.jn ^ ' 
mt technic not all protrudedjhs 
iemonstrated. The mye og ptn 


lure is worth while, howei er. 
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.esions of the cord and cauda equina. This 
i permits surgical exploration at the inter- 
space where the disk is localized clinically. 
_^iTien the operation is done through a small 
I jpening, a shorter period of hospitalization 
required and the future usefulness of the 
^)atient to the Navy will not be jeopardized. 


CONCLUSIONS 


i 1. Roentgenograms of the lumbosacral 
rpine mthout the aid of myelography are of 
_sttle definite value in the diagnosis of pro- 
i ruded intervertebral disks. 

2. In our experience, pantopaque has 
^een found to be a satisfactory medium for 
lyelography because of ample contrast, 
•^ick of irritating properties, low viscosity, 
.^nd ease of removal. 

: 3. Despite the fluidity and low viscosity 
the medium, which allows it to All aU 
^Tegularities of the dural sac, many pro- 
ruded disks cannot be detected with our 
Resent technic. 

4.^ Pantopaque myelography should be 
--^rried out routinely as an aid in the diag- 
•i'Osis and localization of protruded disks 
nd to rule out tumors of the cord, men- 
'"'Jgcs, and cauda equina. 

.y 5, It is demonstrated graphically that 
negative myelogram in a patient whose 

• ubarachnoid space measures less than 16 
nm, does not preclude the presence of a 
'lotruded disk. 

.'ll 

' S. iNaval Hospital 
t’-anning, Calif. 

• ri 
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T he value and limitations of myelog- 
raphy for the diagnosis of intraspinal 
lesions are becoming well recognized. Pan- 
topaque (6, 10) as a contrast medium was 
first introduced into the Army hospitals in 
1942 by Spurling (9). Constant search is 
being maintained for a contrast medium 
that is innocuous, absorbable, and capable 
of being easily removed, so that no foreign 
body material may remain within the 
spinal canal. These demands seem to be 
best met at present by pantopaque. The 
indications for the employment of such an 
oil depend on the diagnostic problems at 
hand. Obviously its indiscriminate use is 
to be discouraged when an accurate diag- 
nosis can be reached clinically. However, 
to have available a substance that is. safe 
and that can aid in the determination and 
more accurate localization of a suspected 
intraspinal lesion is of definite advantage. 

CHEMISTRY (11) 

Pantopaque is a nuxture of isomeric 
ethyl esters of which the principal constit- 
uent is provisionally ethyl iodophenylun- 
decylate ; 

CH.-, 

^ CH (CH2)s — COOC2H5 

It IS prepared by esterification with ethyl 
alcohol of the mixture of iodophenylunde- 
cylic acids obtained by direct iodination 
of phenylundecylic acid. The ester is 
purified by treatment with decolorizing 
agents and by distillation under reduced 
pressure. The final product contains 30..5 
per cent of iodine in firm organic combina- 
tion and has a specific gravity of 1.2C at 
20 ° C. It is a colorless to pale yellow liquid 


which does not deteriorate on stora|j 
which may be sterilized. It is dis 
however, hy exposure to sunlight, 
paque is deleterious to rubber artidi 
should not be brought in contac^ 
them. It is practically non-miscil; 
water or spinal fluid. 

TECHNIC 

A procedure remains standard, 
principle and is usually modified tw 
the requirements or . convenience 
operator (6, 9). The technic outline 
is in essence that being employed bv^ 
neurosurgeons in military hospitals, * 
it has been used for some time. 

The patient is prepared by a clea 
enema six to ten hours before the exai 
tion is to be made, and aspirin 0. gta- 
gr.) and seconal 0.1 gm. (1 V” 
given two hours prior to the , 
The lumbar area is shaved and clean- 
necessary. The patient is ® -jjjj 
prone on a tilting fluoroscopy a 
small pillow under the 
facilitate spinal puncture. ( 
spinal puncture can be perfonn 
lateral recumbent position an ^ 
tient then carefully turned on 
men.) The feet should be rest i 
against the foot board for s P 
the table is tilted downward. 
spine is then prepared an jpjno'a' 

novocaine is infiltrated into e 

space selected. . , nrefcra''’-' 

The spinal puncture is 2 '; 

either above or below c .pijgjpvclt'' 
which the lesion is suspecte ■ 
the suspected lesion is 
reasons : (a) the needle ti.- 

lesion itself and so enhanc 


I From the Section of .Neurosurgery, Bushnell General Hospital, Brigham City, L'tah. 
tion in December 1944. 
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, K- 1. Normal myelogram showing good visualization 
’ ' of nerve root sleeves. 


Fig. 2. Extensive globulation in an otherwise normal 
myelogram. 


;:onorinality; (6) the injection and sub- 
.'iquent removal of the oil may be more 
["difficult; (c) an artefact is occasionally 
>: ‘.eated in the canal at the site of the punc- 
;rire that might lead to an erroneous con- 
f'Jusion, as shown in Figure 6. The exact 
„;|use of such an artefact is not known, but 
iV' thought to be produced by the pene- 
j'^ation of the dorsal dural envelope by the 
y eedle, the dura being indented and pushed 
/I'vay from the canal wall, thus giving the 
^./PPearance of an extradural mass on either 
1 the canal. This is particularly true 
? ^^^dle is not exactly in the mid-line, 
f . in questionable cases removal 

' needle and re-examination will settle 




question. 


Ij;' ^'■.^*^'Snuge lumbar puncture needle is 
inserted into the mid-line of the 
'^^ual until the point just touches 
''entral canal wall (to facilitate subse- 


quent removal of the oil) and then rotated 
or manipulated until fluid escapes from 
the head of the needle, as it does readily. 
Five c.c. of spinal fluid are aspirated with 
a syringe for laboratory analysis. This 
helps, also, in determining a good free 
flow of fluid and the absence of obstruction 
at the needle point, conditions which are 
necessary for ready removal of the panto- 
paque at the close of the examination. The 
pantopaque (3 c.c.) is then taken up in a 
5-c.c. Luer-Lok syringe and the syringe is 
locked onto the spinal needle. With firm 
steady pressure, the entire quantity of oil 
is injected under pressure just sufficient 
to effect its ejection into the canal in a 
constant stream rather than by droplets. 
This tends to insure the oil remaining in 
one large mass and there is less tendency to 
“globulate” in the canal (Fig. 1). The 
gyj*jiig£ is then disconnected , the stylet is 
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Fig. 3. Pantopaque collected at the needle point, ready 
for removal. 

inserted into the needle, which is left in 
situ and covered with a sterile towel. 

Fluoroscopy is then carried out, slowly 
tilting the patient up or down and observ- 
ing the column of oil moving along the 
canal. It is important to tilt the patient 
slowly, since rapid movement of the oil 
tends to cause it to break up into globules 
(6) (Fig. 2). The maximum information 
is obtained from the examination by ob- 
serving the “head” of the column of oil as 
it becomes deflected by any abnormal mass 
lying within the spinal canal. Normally, 
the oil flows smoothly in the canal and 
fills out the root sleeves well. For the con- 
firmation of a defect, the patient can be 
rotated from side to side, particularly in 
the presence of lesions lying along the ven- 
tral canal. When a lesion is adequately 
demonstrated, proper views are made on 
films and examination is then complete. 

The following factors were employed for 
fluoroscopy: 0.5 mm. aluminum inherent 
in the tube, with 5 ma. at 70 kv.p. In 
the radiographic technic for the postero- 
anterior view the factors were: filter, 1.5 


mm. aluminum inherent in the talje: 
target distance 36 inches; 100 ma.; 11/2 
seconds; 67 kv.p. For the oblique^ 
the filter and distance were as above, let 
the kilovoltage was increased to 74 
These represent average technic, withp 
use of a Potter-Bucky diaphragm. 
possible, “spot” films of the protruded^ 
should be made immediately after 
scopic demonstration of the disk. | 
The removal of the oil from the 
requires some ingenuity on the part 
fluoroscopist as well as the surgeon, ^ 
procedure is a bit tricky, but not dif 
as is shown by the fact that as the e: 
ence of the operators — surgeon and 
oscopist — ^increases, the oil is rea 
more readily and more completely, 
stances in which the spinal needle hasi 
inserted into the L5 interspace (as fory 
sions suspected at L3 or L4), the led# 
tilted downward until the lower part 
oil mass is pooled about the point o 
needle (Fig. 3). The 5-c.c. Luer-W 
syringe is reattached, and the oil J » 
pirated by constant slow suction. ; 
oil comes into the syringe, the uor . . 
table is tilted slowly (feet downward 
the oil is removed as one woul e P - 


barrel through a spigot. When the 


‘at 'the li or ^'interspace, 


placed with the needle at its cen 


the table tilted up or down as is 
On removing the stylet from Ite 


lor- 


preparatory to attaching ^ jjjy tell 
aspirating the oil, obtained 


whether oil or spinal fluid ; 


ether on or spmai wurv. , Qintoi', 
on aspiration. If oil surroun f fluid, , 

he needle, there will be no free ^ 
vhereas if the oil has no , jn , 


whereas it tne on 
placed, spinal fluid wi 


some instances, a for rt 

and persistence is_ne tmoval cf 


Lienee 


perbibt-cii^v. .pfflovan*”' 

noval of all the oil. At ' ^jent 
oe facilitated by having , 
vith the closed glottis (Valsa) 


nent) (7). 




There 'is another spot-fd" 


tnere is auuLuv.^ r- ^ spot- 
ilightly easier, partjcul^ 


levk; is used oA a fluoroscopy ^; 

Lvoids the possible danger 


tore 
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Fig. 4. True defects in pantopaque produced by a protruded disk. 


j e screen on the spinal needle and facil 
, F rapid filming as pantopaque flow 
^ rough the spinal canal. L3 punctur 
. me is carried out with the patient o 
'US side, which is usually easier than th 
^uone position procedure, A spinal flui' 
taken and pantopaque is in 
needle is withdraw 
patient is then placed in the pron 
i-^si ion and fluoroscopy and radiograph; 

l)r by the previously describe! 

following factor 
the spot-film fluoroscopy appa 
^ ^^^^^bet) : for fluoroscopy, 4 ma. 
dibe' ^ ^ large spot of th 

"iurp ’inn'' ’■^^^^flraphy 1/2 second expo 
% thp 1 (average), 1 mm. A 

afth of the fluoroscopy tub* 

’ Uch ^ ^’^terior-posterior view on a 5 X 7 
there is no L5 defect, ai 
".‘nd h with the patient on his sid* 

^/otnen^ turned onto his ab 

• The foot of the fluoroscopy tabl 


is then tilted downward, the pantopqaue 
pools almost automatically around the 
needle point, and removal is easily accom- 
plished. This procedure has the dis- 
advantage of requiring two lumbar punc- 
tures and may be difficult or impossible 
in the presence of L5 defect or complete 
block above it. However, re-tap can be 
done in the original interspace and the 
usual poohng carried out with the aid of 
fluoroscopy. 

When the technic of myelography is car- 
ried out carefully, the procedure is rela- 
tively painless; it can be completed in 
twenty to thirty minutes, and fairly ac- 
ciurate positive or negative objective evi- 
dence can be demonstrated (Fig. 4). 

CLINICAL STUDY 

The rigid training program instituted by 
the Armed Forces for the physical develop- 
ment of the men to endure the rigors of 
combat duty brings to light many cases of 
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latent and manifest "low back pain.” 
he more severe cases, incapacitating the 

fn usually referred 

the Army general hospitals for definitive 

S,? Ti disposition. At the time of 
been admitted to the 
Surgical Service of Bushnell General Hos- 

Sn ” with "low back 

Most ori? sciatic radiation. 

treated conservatively (without opera- 
tion) m the Section of Orthopedic Surgery- 

ttrteS'”? t protruded LZ- 

^ertebral disks were suspected, were 

treated by the Section of Neurosurgery 

mite^d to mjunes incurred in line of duty 
only those cases of questionable diagnosis’ 

?e3rint'" those" cases 

mere!lT%n than 

rnerely^ Imv back pain with sciatica/’ 

for review before_ a disposition board, we^e 

subjected to special examination by panto- 

paque myelography. We have selected for 


this study the first 100 consecutive cases in 
which myelography was done. 

In the group of 100 cases studied, 30 
(30 per cent) showed definite myelograpWf 
evidence of a protruded disk. Thirty- 
seven patients were operated upon, includ- 
ing 5 with a false negative myelogram and 
2 with a false positive defect. All the op- 
erated cases were in line of duty. Of the 30 
patients with myelographic evidence of a 
true protruded disk, 3 (10 per cent) had 
multiple protrusions that were disclosed ; 
only by the aid of myelography. 

Various studies have been made on tk 
relationship of a narrowed inten'ertebra! ■ 
disk space to low back pain. Hodges and 
Peck (6) estimated that a narrowed disk 
space (lumbosacral joint) occurred in 57.3 ^ 
per cent of 447 patients having low back 
pain with sciatic radiation. But no men- -s 
tion was made of verified protruded disks 
in this series. It was further pointed i 


by Hodges and Peck that “a narrow diskh 

H 4 I •« « / « j i * . X.t.. M. 


Fig. o. False positive disk, an artefact produced by 
the needle. ■’ 


undoubtedly to be expected in the case 
patients showing evidence of bilateral o- -li: 
even unilateral fusion of the fifth lumiab--ffl 
vertebra with the sacral mass.” B^nd) 
(3) maintains that the diagnosis of a pw -‘Ci 
truded disk can be made in over half ^ ■ fe 
cases from x-ray examination of the u® ■1.) 


bar spine alone. In view of these facts, 


-iA 


m 


carefully reviewed the preoperative fi3| 
x-ray films of our 35 verified operated cas ’ 
for evidence of a narrowed space a 
level of the disk removed. In only ^ illj. 

(20 per cent) did we find a definite K. > 


ing that could be considered to be of dia^ 


nostic value- 


-two L4 disks and ._j,. 


With the preponderance of 0- 


occurring in the lower lumbar reg'O”' 
nite evidence of a 






would be very helpful in establishi ^ 


narrowed ^'sk , hfler 
ariatioiis t!«' 


diagnosis. But the normal 
occur, particularly in the angle o 
lumbar with the first sacral 
apparent "wedging” of the i 
disk, may be misleading (4, hv- 
that different reports will vary (o.^ 
our series of 35 verified cases is o 








'^tc 


:'h 




be of statistical importance^^^ 




In a careful study of the 
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18 cases were found to show a false defect 
; Dll the film due to the presence of the needle 
. h the canal, as pointed out earlier (4). Of 
-iiese 18 cases, 2 early in the series were 
iiiperated upon with negative findings, 
-lifter which we awoke to the fact that the 
,ieedle itself can produce a defect that 
• Josely simulates an extradural mass such 
•^s a protruded disk (Fig. 5). These we 
i'all “false positive disks.” Conversely, 
' 1 the series of 100 cases were 5 presenting 

■ ‘he classical disk syndrome but showing 

normal myelogram. These 5 patients 

■ /ere operated upon, and in each a pro- 
..ruded disk was successfully removed, 
'^'.uch cases, vdth negative myelographic 
r vidence but positive chnical findings we 
“all “false negative disks.” 

Total withdrawal of the pantopaque 
■^ecomes easier with experience. In our 
-•ands it seems to be best accomplished 
v:'hen the spinal tap has been made at the 
7-3-L4 interspace, which is usually above 
pae protruded disk level (4). In 68 per 
•>2nt of the cases the pantopaque (3 c.c.) 
:v;as removed completely. In 14 per cent of 
;.ae cases less than 0.5 c.c. of the oil was 
'•'■'tailed in the canal and could not be re- 
|oved. In 15 pgj- Qf cases between 
.0 and 1.5 c.c. could not be withdrawn, 
>: ue to globulation and scattering of the 
within the canal. In a few instances (3 
, pises) the oil was “caught” in the nerve 
sleeves, making its removal impos- 
(Fig. 6). ^ 

; That iochnated compounds cause a 
the intraspinal spaces 
een reported both experimentally and 
2). The fact that practically 
-■■'alf P^’^topaque was removed within a 
v;'- ^^ter its injection in most of our 

>■ Dr^^ cent) obviates much chance 

In 10 cases with retention 
^ in amounts ranging from 0.1 to 2.0 
t;:*4 ten punctures done at varying 
,-yjojj ^ ® (one to four days) after instilla- 
fi’ion ^ Ps^ntopaque showed tliat reac- 
<: i )orti present, was not directly pro- 
amount of oil retained. 
ction° cases studied showed no re- 

V ^ or alteration in the spinal fluid analy- 



Fig. C. Pantopaque spread into nerve root sleeves, 
with possibly some in the extradural space. No reac- 
tion or symptoms. 


sis. In the remaining 3 there were signs 
of a meningismus, with headache, general- 
ized aching, and slight temperature ele- 
vation, that subsided in seventy- two hours. 
The case wdth the largest retained quantity 
of oil (2 c.c.), showed 172 cells and a total 
protein of 90 mg. in the spinal fluid. An- 
other case, with a retention of 0.5 c.c., 
showed 126 cells but no elevation of total 
protein. The third case, with a residual of 
0.25 C.C., showed 1,120 cells and a protein 
elevation of 110 mg. per cent. In all 3 
of these cases lumbar puncture was done at 
twenty-four hours after myelography. AH 
fluids were cultured and showed no growth 
of organisms. All patients made a rapid 
and uneventful recovery chnically and as 
shown by seventy-two-hour spinal fluid 
studies. 

We have not had the opportunity to de- 
termine the possibility of absorption of 
pantopaque within the spinal canal, but 
the opinion has been expressed that the 
oil is absorbed at an estimated rate of 1 
c.c. per year (6, 14). This fact should not 
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deter one from making every effort to re- 
move all oil possible. We found evident 
reaction in only 3 of the 100 cases, but this 
is actually 9.4 per cent of the 32 cases in 
which some oil was retained. These 100 
myelograms were done by 10 different of- 
ficers with varying experience, and results 
became better as each individual’s technic 
improved. 

SUMMARY AND CONCLUSIONS 

In a series of over 300 patients complain- 
ing of low back pain and sciatica, panto- 
paque was utilized as a contrast medium to 
aid in the diagnosis of 100 cases, which are 
here reported. We believe pantopaque to 
be the best substance for contrast myelog- 
raphy so far discovered. We feel it to be 
superior to lipiodol and air for myelography 
because of the ease of intraspinal instilla- 
tion and of removal and because of its ac- 
curacy in dehneating intraspinal lesions. 
It should be utilized as an aid in diagnosis 
but not as the final answer in all cases, par- 
ticularly in the event of “false negatives.” 

Of the 100 cases reviewed, 30 showed a 
positive defect verified at operation. 
Thirty -seven patients were operated upon, 
with removal of a disk in 35. In 2 cases 
exploration failed to reveal any lesion, the 
“false positive” defect being due to the 
needle left in place at the time of myelog- 
raphy. In 5 cases in which myelography 
failed to demonstrate a protruded disk, one 
was removed at operation. Three patients 
(10 per cent of 30 positive myelograms) had 
multiple protruded disks, demonstrated 
only by the aid of myelography. 

Pantopaque produced a reaction in 3 of 
the 100 cases, manifested by symptoms of 
meningismus and an elevation of the cell 
count and (in 2 instances) total protein in 
the spinal fluid. Rapid recovery followed 
without sequelae. Since the needle used 
for instillation in this technic is usually left 
in place as a matter of convenience, it has 
been pointed out that an artefact can be 
produced in the pantopaque colunm that 
may be erroneously interpreted as an 
extradural mass. 


The verification of the presence of a pro- j 
truded intervertebral disk or other sus- 
pected intraspinal lesion, as well as its ac- ; 
curate locahzation and the finding of an | 
occasional additional unsuspected disk, ■ 
makes the use of pantopaque in lumbar my- 
elography advisable in indeterminate case ; 
of low back pain with sciatica. 

Note; We wish to acknowledge our appreciafa 
to the following men who have been associated mtt 
the Radiological Section; Lt. Colonel F.P.Carrigan. , 
Major M. L. Jacobs, Captain E. A. Addington, Cap- ; 
tain Sam Meltzer. 
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fBeneficial Effects of Roentgen Therapy 

in Advanced Cases of Rheumatoid Arthritis 

Preliminary Report^ 

JONAS BORAK, M.D.,= and HENRY K. TAYLOR, M.D., F.A.C.P., F.A.C.R.^ 


New York, N. Y. 


R oentgen rays have been used for the 
treatment of joint diseases for many 
7ears. The earliest published report is 
hat of Sokoloff (Russia) in 1897. Prac- 
r Ically all types of joint involvement have 
:9een treated. There are reports of roent- 
;;en therapy in gonorrheal arthritis (Wet- 
erer, Kaplan), in tuberculosis (Iselin, 

■ fiingling), in gout (Albers-Schdnberg), 
n osteo-arthritis (Staunig, Kahlmeter, 
..'kaim, Goldhamer), and in hypertro- 
■■)hic spondylarthritis (Kohler, Kelly), 
•favorable results have been reported in 
' ill these conditions, but in the rheumatoid 
.-.-'atrophic, proliferative) types of arthritis 
,;,.oentgen therapy has been regarded as less 
satisfactory. Watt (England), in 1932, 
s'.vrote: “In hypertrophic arthritis, radia- 
..-aon is the treatment of choice; in the 
.atrophic type, little or no benefit can be 
>;xpected.’’ Smyth, Freyberg and Lampe, 
'■ n this country, reported their results in 
heumatoid arthritis as “so discouraging 
-'■hat we abandoned this treatment.’’ 

results have been obtained in 
arie-Strumpell disease by Scott, Oppen- 
^.'Jeimer, Hare, Smyth, Freyberg and Peck, 
Murphy, and others. The term 
^P^'Striimpell disease, however, is used 
, ;^anously by different writers. There is an 
r 'iff in which the spine alone is 

ir ,, a later stage in which the hips, 

’ ou ders, and other peripheral joints are 

reports on roent- 
of the disease, only the spinal 
rise^l considered. This gives 

; . 0 the impression that there is a dif- 


ference between the vertebral joints and 
the peripheral joints in rheumatoid arthri- 
tis in their response to x-rays. This has 
not been our experience. We have not 
found it a general rule that rheumatoid 
arthritis of the spine responds to roentgen 
therapy while rheumatoid arthritis of the 
peripheral joints does not. We have ob- 
tained beneficial results in rheumatoid 
arthritis, the response to radiation depend- 
ing upon the stage of the disease and the 
dosage. 

PRINCIPLES AND TECHNIC OF ROENTGEN 
THERAPY IN RHEUMATOID ARTHRITIS 

Rheumatoid arthritis can be divided into 
three main stages, each of which must be 
differentiated from the others. The most 
valuable criterion of differentiation is the 
degree of impairment of mobility, which is 
easily determined clinically. In the Jirsl 
stage, pain and soft-tissue swelling restrict 
the active mobility of the joint, though 
passively it can be moved through its full 
range. In the second stage, mobility is re- 
stricted both actively and passively to a 
varying degree. In the third stage, no mo- 
tion either active or passive is possible. 

RoentgenographicaUy, in the first stage, 
the joint space is of normal width; there 
may be an effusion or swelling of the peri- 
articular tissues and some decalcification 
of the bones. In the second stage, there is 
usually a narrowing of the joint space, and 
sometimes destruction of the subchondral 
adjacent bone. In the third stage, the joint 
space may be obliterated, with an osseous 


* Assist 1944. „ ir , t . 

fvii Roentgenologist, Goldwater Memorial Hospital; Lecturer on Radiology, New York Lni- 

d' ’ Roent Medicine. 

'crsitv A ??"°‘Ogist, Goldwater Memorial Hospital; Assistant Professor of Clinical Radiology, New York Uni- 
‘ ^ College of Medicine. 
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ank 3 Josis or a pronounced thinning of the 
articular cartilages associated with a fi- 
brous ankylosis. 

Pathologically, “in the early stages, the 
cartilage may appear nearly or quite nor- 
mal, and the only visible change may be in 
the sjmovial membrane" (Nichols and 
Richardson). This is hyperemic and ede- 
matous, and an effusion is present, as well 
as periarticular soft- tissue swelhng. The 
edematous phase is followed by signs of an 
inflammation of a more chronic nature. 
Fibrin is precipitated and tends to cause 
adhesions. The s)movia becomes thick- 
ened because “almost from the beginning 
there is a constant increase in the number 
of fibroblasts” (Jordan). The lymphatics 
are obhterated (Kuhns), causing a reten- 
tion of intra-articular fluid. This phase 
passes imperceptibly into that of hyper- 
plastic change. “The sjmovial vflh and the 
s 3 Tiovial fining cells proliferate” (Fisher). 
Thus, the first stage is characterized patho- 
logically by a succession of edema, chronic 
inflammation, and h 3 ’'perplasia of the s 3 mo- 
vial membrane. 

The second stage is marked b 3 ’’ the forma- 
tion of granulomatous tissue, as described 
b 3 ^ Nichols and Richardson. This tissue is 
composed of l 3 mphocytes and their de- 
rivatives. It fills the joint spaces with a 
parmus and then covers the articular car- 
tilages, binding them together and even- 
tually destro 3 dng them with the aggres- 
siveness of a tumor. At the same time, the 
granulomatous tissue is gTaduaIl 3 '' trans- 
formed into fibrous tissue, resembling, in 
this respect, a keloid, hyperplastic granu- 
lation tissue. It is the presence of the 
granulation tissue which gives rise to the 
designation “proliferative arthritis.” Thus, 
the second stage is characterized pathologi- 
call 3 ’^ b 3 ’' the presence of granulomatous 
and fibrous tissue. 

The third stage is that of destruction of 
the cartilages and their replacement either 
b 3 ^ fibrotic strands or osteoid tissue, with 
complete ankydosis as the end-result. The 
joint space finally becomes obliterated. 
In the complete^ ank 3 dosed joint granu- 
lation tissue ma 3 " persist in the capsule. 


being responsible for the pain, spontane- 
ously and on pressure. 

Because of the pathological differences, ; 
the various stages of rheumatoid arthritis i 
are of varydng radiosensitivit 3 L Different 
doses of radiation are required to influence 
an inflammatory edema, a chronic iidam- 
mation, a h 3 ''perplasia, and granulomatoas 
tissue. The following depth doses have 
been found effective; - 


Inflammator 3 ^ edema 50-100 r 

in 1 sei- 
sion. ' 

Chronic inflarmnation 200-300 i 

in 1 to 3 ) 
sessions. - 

Hyperplasia SOO-1,200 r ■- 

• in about 


3 weeks. - 

Granulomatous tissue 1,200-1,000 | a 

in about r; 

3 weeks, c; 


Since Februar3^ 1942, these standardso! 
osage have been adhered to ' 

leumatoid arthritis in the , 

)epartment of the Goldwater 
[ospital. This is a mumcipal 
ion for the treatment of chronic i ^ 
'here are no direct admissions o 
ital, but all patients are trjn^ 
ther hospitals in New York 
he Welfare Island Dispensary. “ 
f arthritic patients, there 
sived practieall3'^ all of the accep 




in- 


ived practieauy au .tjon 

,s of prior to hosp. 


oi treatmt:uL ^ 

. Goldwater YIemorial Hospi a 

nission the3'' were again su J 
nber of therapeutic procedures- 
d therapy, physiotherapl” k ’ 
whirlpool). 


WJ 


— O' 

asures. Man 3 ’- had been 
ccines, and a few surgica } • 

;se measures failed to pro 
n a noteworth3’' result, ^ yhiis, 
erred for roentgen i-ed by 

,rp<.pnf selected matenal mari^ 


;iicu lui . .. 

resent selected matena 
following facts : 

, AU of them had been su 
their condition ove 


years. 
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2. All of them had undergone a variety 
of treatments which had failed to 
arrest the disease process. 


• All patients were in a more or less ad- 
vanced stage of rheumatoid arthritis. 

■ Very few were in the first stage or showed 
:* symptoms of the inflammatory phases, 

though these developed in previously un- 
involved joints during the stay in the hos- 
pital. 

As a consequence, the majority of pa- 
tients received dosages which ranged be- 
tween 800 and 1,600 r. The dose was 
usually administered within a period of 
three weeks. In our experience this was 
the shortest period in which the treatments 
could be given to a joint without damage 
to the tissues. The factors used were 200 
k\"., 20 ma., 50 cm. distance, 0.5 mm. Cu -f- 
.1.0 mm. A1 filtration, ndth a half-value 
layer of 0.9 mm. Al. The size of the port 
depended upon the area treated. Each 
port was treated three times a week, and 
j;;the amount dehvered daily depended upon 
^i'.Ithe part, the area, and the size of the port. 
; : Some joints were treated through two and 
••['Others through three ports at each ses- 
^/.sion. Most cases received their full course 
of treatment in eight sessions to any one 
,?'■ joint. Where multiple joints required 
, treatment, two joints were treated alter- 
y,;,nately so that the patient actually re- 
ceived treatment daily, except on Sundays 
■;,;and holidays. If all joints were affected, 
jC l^ody was divided into fifteen different 

■ ^/treatment areas as follows; 


Number of 

■ '.'•'■Elbows ^ands and wrists 1 

Shoulders. o 

/'Toes, 7 

..sWAnkles,; I 

... I 

i 

spine .. . j 

^poromandibuiar joints ; 2 
15 

j parts that could be 

One ®^®'^lt^neously were considered as 
jil area, ^lirhen two corresponding joints 

Sii'’ 


differed considerably in the stage of disease, 
they were treated separately. 

It was calculated that the treatment of 
all areas according to our method would re- 
quire a period of about twenty-four weeks. 
This is not recommended. Most of our 
patients received therapy to six areas only 
during any one course of treatment. 

To date we have treated 66 cases. Of 
this group we have selected 10 for critical 
study, as shown in Table I. These patients 
had the disease for at least two years prior 
to roentgen therapy and had been sub- 
jected to the usually accepted types of 
therapy for rheumatoid arthritis. Some of 
the spinal joints as well as the peripheral 
joints were involved. Radiation was given 
as indicated above. At least two years 
have elapsed since the roentgen treatment 
was completed. The number of the joint 
areas treated in these 10 patients totals 85. 

RESULTS OF TREATMENT 

Beneficial results have been obtained 
ivith roentgen therapy in a munber of pa- 
tients suffering from rheumatoid arthritis. 
Some who wmre incapacitated by the dis- 
ease and hospitalized for a number of years 
improved to such an extent that they were 
discharged from the hospital and were able 
to resume either all or some of their previous 
activities. Some discarded their crutches 
and canes and were able to walk without 
assistance. Pain and muscle spasm di- 
minished in some and disappeared in 
others. Many patients who could not raise 
their arms to shave or comb their hair, who 
could not bend to tie their shoes, who could 
not sleep, and breathed only vdth diffi- 
culty because of pain, obtained increased 
mobility of the spine and extremities and 
relief from suffering. Their posture and 
gait improved. Because of these results in 
cases previously treated by numerous 
methods without success, we feel that the 
use of roentgen therapy is justified in 
certain cases of advanced rheumatoid 
arthritis. 

The therapeutic results depend upon the 
action of the roentgen rays on the joint le- 
sion and the periarticular tissues. We be- 
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Table I : Analysis of Ten Cases of Arthritis Receiving Roentgen Therapv 


October 


Case 

Age 
and ( 
Sex 

Duration 
?f Illness 
n Years 

Previous Therapy 

Roentgen Therapy 

Joints Involved 

Stage 

No. of 
Roentgens 
in Air 

1, A, D. 

29M 

9 

Medical 

Temporoman- 






Gold therapy (2 courses); 

dibulars 

2 

1,800 each 




numerous other drugs 

Elbows 

1 

2,400 each 




Orthopedic 

Wrists 

1 

1.800 each 




None 

Hips 

3 

3,200 each 




Physical 

Knees 

3 

3.200 each 




Heat; massage; exercises; 

Ankles 

3 

2,400 each 




whirlpool 

Cervical spine 

3 

1,200 





Dorsal spine 

3 

2,400 





SacrO'iliacs 

3 

2,000 

2. M. W. 

22M 

7 

Medical 

Shoulders 

1 

2,400 each 




Gold and other drugs 

Hips 

3 

3,800 each 




Orthopedic 

Knees 

2 

3,200 each 




Vitellium cup arthroplasty, 

Cervical spine 

3 

1,200 



, left hip 

Lumbar spine 

3 

2,200 



j Physical 

Sacro-iliacs 

3 

2,200 



j Heat: massage; exercises; 






1 whirlpool 




3. J. G. 

26M 

14 

Medical 

Right hip 

1 

2,400 



1 Sulfa drugs; autogenous and 

Cervical spine 

2 

3,200 



; typhoid vaccines 

Dorsal spine 

2 

3,200 



1 Orthopedic 

Sacro-iliacs 

3 

1,600 



1 Traction and body cast 






' Physical 






^ Heat; tnasage; exercises; 




; 

rvhirlpool 




4. F. W, 

28M 

1 1-4 

Medical 

Shoulders 

1 

2,000 each 

1 i 

Gold; sulfa drugs; typhoid 

Hips 

2 

3,200 each 


; 1 

vaccines 

Right knee 

2 

3,200 



1 

Orthopedic 

Left knee 

1 

800 



1 

Cast for neck and body: 

Ankles 

1 

2,400 each 


i 

! 

crutches 

Feet 

1 

1,800 each 


1 


Physical 

Cervical spine 

1 

2,400 


1 


Heat; massage; exercises; 

Dorsal spine 

2 

3,200 


i 


whirlpool 

Sacro-iliacs 

3 

3,000 

0. H. H. 

1 35M 

10 

Medical 

Right shoulder 

3 

3,200 


1 


Gold (2 courses) ; vitamin B; 

Left shoulder 

2 

2,800 


1 


bee venom; aspirin daily 

Hips 

3 

4,800 each 


i 


Orthopedic 

Knees 

3 

4,200 each 


1 

1 


Casts for knees 

Right hand 

2 

1,600 


1 


Physical 

Left hand 

3 

2,400 




Heat; massage; exercises; 







whirlpool 




0. N. G. 

31M 

4 

Medical 

Hips 

1 

2,400 each 




Gold; ertron; hormones 

Cervical spine 

1 

1,600 




Orthopedic 

Dorsal spine 

2 

2,400 




Spine brace and sacro-iliac 

Lumbar spine 

2 

1,200 




belt 

Sacro-iliacs 

3 

1,200 




Physical 







Heat; massage; exercises; 







whirlpool 






Result of Roentgen Tberapv 


Pain decreased in all joint aru? 
treated. Temporomanidb:- 
lar articulations free of pah 
and mobility returned 
normal 


Pain diminished. Iinpro'ti 
mobility of cer\*ical spine and 
knees. Mobility of sbouMers 
returned to normal 


Fain decreased in areas treated. 
Mobility of right hi? ^ 


former occupation 


lieve that two factors detennine the out- 
come : the stage of the disease, and the dose 
delivered. 

Decrease of pain and increase of motion 
are the two beneficial eifects, but they are 
not invariably associated. The relation- 
ship between the two varies considerably 
in different joints. The duration of the 


disease, although of joinl- 

proved of great importance. 
apparently 

slowly. The stage of _ essential 
joint under treatment as tJie 


tor. 


The best results 


turned to normal. Resenr! 


Pain decreased in areas tralri 
Mobility improved lO i=v 
of the joints. 
crutches. 
occupation 


Pain decreased in areas 

Increased mobility i 
of the fingers 


Pain decreased 10 

Chest eipansio , 

l.Aincbes. Rosoiordl 

occupation 
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Table I: Analysis of Ten Cases of Arthritis Receiving Roentgen Therapy. — Continued 


Case 

Age 
and < 
Sex i 

Dunition 
d[ Illness 
in Venrs 

Previous Tiicrapy 

Rocatgen Therapy 

Result of Roentgen Therapy 

Joints Involved 

Stage 

No. of 
Roentgens 
in Air 

!. E.L. 

2nF 

7 

MfJiVii! 

Shoulders 

2 

S.fiOO e.ach 

Pain decreased in areas treated. 




Gold and other drugs 

Blbows 

2 

3,200 each 

Mobility increased in some. 




Orthopedic 

Wrists 

2 

3,200 each 

Works as a counter girl at a 




None 

Hands 

1-3 

2,000 each 

news stand 




Physical 

Hips 

1 

3,200 





Hc.it; massage; exercises; 

Cervical spine 

2 

2,000 





whirlpool 

Lumbar spine 

3 

2,400 






Sacro-iliacs 

3 

2,400 


5. T. C. 

23F 

2 

ilfcdiVn/ 

Klbows 

2 

3,200 each 

Pain decreased in areas treated. 




Gold; typhoid vaccine; 

Hips 

1 

1,500 each 

Mobility increased. After 4 




vitamins B and D 

Knees 

1 

3,200 each 

months, recurrence in a few 




Orthopedic 

Ankles j 

1 

1,800 each 

of the treated areas, and pro- 




None 

Cervical spine I 

o 

3,200 

gression in some of the non- 




Physical 

i 



treated areas 

j 



Heat; massage; exercises; j 







1 

whirlpool 

i 




9. M.E. 

37F 

1 

11 

i Medical 

Shoulders 

2-3 

3,200 each 

Pain decreased for a few 




Gold; fever therapy; many 

Elbows 

2-3 

3,200 each 

months; then returned 




drugs 

Knees 

2-3 

4,800 each 





Orthopedic 

Ankles 

2-3 

1,800 each 





Casts on both lower c.'c- 

Lumbar spine 

2 

1,200 





tremitics 








Physical 








Heat; massage; exercises; 








whirlpool 





■0. M.L. 

4SF 

0 

iledica 

Right shoulder 

3 

3,200 

Pain decreased in areas treated. 




Cobra venom; aspirin daily 

Hips 

2 

4,800 each 

Walking improved. Pain re- 




Orthopedic 

Knees 

2 

2,400 each 

turned to spine after 2 




Neck cast; tenotomy of 

Hands 

1 

1,200 each 

months, and to right 




flexors ot knees 

Cervical spine 

2 

2,400 

shoulder after 4 months 




Physical 

l.umbar spine 

2 

2,400 





Heat; massage; exercises; 








whirlpool 






motion is limited. Here mobility is re- 
.’tricted because of spasm due to pain 
Mused by the pathological process within 
the joint. With the eUmination of pain, 
active mobility returned to normal. With 
in stage two, increased mo- 
juty is in direct proportion to the amount 
u spasm and destruction within the joint, 
he increased active mobility is compa- 
ie to the extent of passive mobility, 
uother factor which plays a part is the 
. Mnsformation of granulomatous tissue 
u 0 scar tissue within the joint. In stage 
hhe ankylosis, either fi- 
’ jous or osseous, there is no return of mo- 
( * P" ^''ihb reUef of pain. 

/the beneficial effect is a decrease of 
r swelling; and on one occasion we ob- 
; j. ^ reparative process at the site of a 
■. destructive bone lesion. 


COMMENT 

It appears that doses varying consider- 
ably in amount are required to obtain com- 
parable effects in joints in different stages 
of the disease process, even in the same in- 
dividual. If, of the interphalangeai joints 
of three neighboring fingers one is in the 
first stage, another in the second stage, and 
the third in the third stage, a given dose of 
x-rays may be highly effective in the first, 
slightly effective in the second, and not at 
all effective in the third. The same holds 
true for different parts of the spine, de- 
pending upon the stage of the disease proc- 
ess. A given dose producing a favorable 
result in the cervical spine may be only 
moderately effective in the dorsal spine 
and fail to produce any effect in the lumbar 
spine, if the cendcal spine is movable, the 
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dorsal spine moderately restricted in its 
motion, and the lumbar spine is ankylosed. 

To obtain a comparable effect, larger 
doses of x-rays are required in the more 
advanced stages. The difference in dosage 
may be as much as 100 per cent. If 800 r 
eliminates pain in the first stage, 1,200 r 
may be necessary for the second stage, and 
1,600 r for the third, in order to obtain 
comparable results. This is due to the fact 
that the pain in the three stages is due to 
different causes. Pain may be produced 
by edema in the early stages, by granulo- 
matous tissue in later stages, and by scar 
tissue in the final stages. The effective- 
ness of roentgen rays depends upon the 
sensitivity of the tissues irradiated, which, 
in turn, depends upon their anatomical 
structure and biological activity. Dilata- 
tion of capillaries followed by increased re- 
sorption of inflammatory products can be 
obtained by a smaller dose than is neces- 
sary to cause regression of granulomatous 
tissue. 

Granulomatous tissue requires different 
doses in its various stages. The earlier the 
stage in which it is treated, the smaller is 
the dose of x-rays required either to de- 
stroy or arrest its growth. In this respect, 
there is a far-reaching analogy between 
the radiation effect on the granulomatous 
tissue in rheumatoid arthritis, in Hodgkin’s 
disease, in keloids, and benign giant-cell 
tumors. There is a similarity in the cellular 
composition of these tissues and, accord- 
ingly, in their response to roentgen rays. 

We have treated a number of patients 
in part with smaller doses, and others with 
larger doses than indicated above. The 
small doses were found to be either not ef- 
fective at all or for less than a year, often 
for only a few weeks or a few months. We 
haxe concluded that a joint in a late stage 
of rheumatoid arthritis should not be con- 
sidered as adequately treated if the dose 
delivered to the lesion is less than 1,600 r 
within a period of four weeks. Larger 
doses, or the same dose delivered in less 
than two weeks, are apt to produce unde- 
sirable reactions, to be discussed later. 

It is not unlikely that in the future it 


may be found necessary to increase or de- 
crease the dosages given in this series. 
When the significance of the time factor 
in the roentgen treatment of rheumatoid 
arthritis is better understood, it may be 
•found that the dose given in a single ses- 
sion should be larger and the inten'als be- 
tween single applications should be either 
decreased or increased, and the total dosage 
changed accordingly. 

Radiation in effective dosages in the ad- 
vanced stages of rheumatoid arthritis can 
produce undesirable effects in both the skin 
and the blood-forming tissues. 

The largest depth dose delivered to a 
joint was 1,600 r in three to four weeks, 
This is only a fraction of the dose applied in 
cancer, which may require between 3,500 
and 5,000 r to the tumor area in an equal ; 
period of time. In our experience skin re- 
actions of undue intensity or of a penua- 
nent character occurred in a few cases in , 
which a second course of irradiation ivns . 
given before the skin had had time to rc , 
cover from the first series. We behe'c ,! 
that a second course of x-ray i' 
should not be instituted in less t an o , ^ 
year to a joint area which has 
received a dose of 1,600 r. Heawer ■ 
tion should be used during the sec 


S6 • 

hen a single course of 

ti, as was the case with mos o 

:s, any skin reaction of undue 

a permanent character can 
^ the general rules 
,tion of roentgen rays are ob 
he majority of cases, ety 

tation, and sometimes _desquanj^^^_ 

ing in intensity according ° 
the only skin reactions e 
if these are of a temporary^ 

: requires specific 
ace the white and red b jt u 

produced by differen g^dyin 

ssary to consider them P 
sing the effects of pcJ in 

le lymphocytes are , xi-j-ougliof 
)h nodes, which are irrad;’ 

-inrlv. Conseouently 5 < b 
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: treated with roentgen rays. In the treat- 
; ment of arthritis, however, the irradiation 
is limited to a single area, or at most to two 

■ areas at the same time, so that the elTect of 
the rays is confined to a small group of 
nodes and remains, therefore, clinically un-. 

-noticed. Only with exposure of a large 

• part of the bod)>', or multiple areas, may a 
;drop in the number of lympliocytes be 
found. 

Since the red blood cells and certain of 
; the leukocytes in adults are formed by the 
red marrow, a drop in their number can be 
expected when the hips, shoulders, inter- 
vertebral, or costovertebral joints are irra- 
..diated. From experience wdth roentgen 
-therapy of cancer metastases we know that 
-heavy irradiation of the vertebral column 
-does not produce noteworthy changes in 
.;the blood picture when a part of the spine 
.ionly is treated. It appears, therefore, that 
when the entire spinal column is affected by 
,;rheumatoid arthritis, as not infrequently 
happens, only one part should be treated 

• at a time, and a period of rest should be 
given before the treatment of the next area 

■ is begun. ^Vhen the spinal and the periph- 
,:eral joints are affected, they should be 
'■treated alternately. Furthermore, the 

■ fields including the intervertebral or costo- 

■ vertebral joints may be long but should be 

■ narrow, to exclude as much of the ribs as 
'.possible from the field of irradiation. 

• It should be borne in mind that rheuma- 

• toid arthritis tends of itself to produce an 
^anemia. This may be slight, or may as- 
'sume larger proportions, in which case “it 

ecomes more than a symptom and con- 
<■■ stitutes a complication” (Pemberton). An 

■ nneraia may be induced, or an existing 

aggravated, and the white count 
if treatment to multiple joint 
( too active and without interrup- 

„ the blood count discloses an 

j ^anced stage of anemia, a blood trans- 
usion should be given prior to or during the 
course of roentgen therapy. No drug with 
( effects, such as the sulfa drugs or gold 
■; j should be given coinciden- 

( .f "'ith irradiation. When roentgen 
•; crapy hag beneficial effect on the dis- 


ease process, the anemia improves and 
there is an associated decrease of the sedi- 
mentation rate. 

Radiation tlierapy is a local and not a 
constitutional form of treatment and can 
be given to only one or a few joints at, the 
same time. Since rheumatoid arthritis is a 
polyarthritic condition, it is obvious that 
agents which affect simultaneously all 
joints involved, such as gold, vitamins, or 
baths, are superior to x-rays. Therefore, 
roentgen therapy should never be applied 
as a primary method in rheumatoid arthri- 
tis, but should be reserved for cases which 
fail to respond to other therapeutic meas- 
ures. Roentgen irradiation should be 
supplemented by physiotherapy, particu- 
larly exercises and massage. 

Patients in general^ poor health, with a 
progressive anemia, with advanced atrophy 
of the muscles, should not be subjected to 
x-ray therapy. 

SUMMARY 

During the past two years we have 
treated 6G patients with advanced rheu- 
matoid arthritis, patients who failed to re- 
spond to the usually accepted methods of 
treatment such as gold therapy, vaccines, 
physiotherapy, surgery, etc. These pa- 
tients were treated according to their 
pathological status as determined by clini- 
cal and roentgen examinations. The in- 
volvement was classified as stage one, two, 
or three, and the amount of radiation de- 
livered depended upon the stage of the 
disease process within any given area. Of 
this group we selected for critical study 10 
patients, with a total of 85 joint areas in- 
volved. Good' results were obtained in 
most cases. Roentgen therapy is given for 
the relief of local symptoms, to alleviate 
pain, and increase mobility, and is em- 
ployed only after failure of the usually ac- 
cepted methods of treatment. 

667 Madison Ave. 

New York 21, N. Y. 
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Solitary Myeloma: Review of Sixty-one Cases' 

LESTER T. GOOTNICK, M.D. 

Chicago, 111. 


T he treatment and prognosis of mul- 
tiple myeloma are usually regarded as 
extremely discouraging. In recent years, 
however, numerous reports have appeared 
of solitar}'^ myeloma and in many of tliese 
cases x-ray therapy, judiciously carried 
out, delayed the progress of the disease, 
produced relief of symptoms, and prolonged 
life. 

Among 24 cases of myeloma seen in the 
University of Chicago Clinics, 2 examples 
of solitary lesions have been obser\'-ed, both 
of which responded excellently to x-ray 
therapy. 


CASE REPORTS 

Case I; T. 0., a machinist aged 4S years, was 
seen on May 14, 1941, complaining of persistent 
• pain in the right hip, following an injury six months 
■previously. The pain was dull, aching in nature, 
more severe on exercise, and accompanied by a 
slight limp. The history was otherwise irrelevant. 

The patient was well nourished and robust, with 
tenderness in the right hip on all extremes of 
motion but no other abnormal physical findings, 
he red blood cell count was 4,700,000 ; hemoglobin 
3.0 gm. ; white cell count 8,000. The specific grav- 
itl’of the urine was 1.028; it contained no albumin 
or sugar, no casts or red blood cells. No test was 
made initially for Bence-Jones protein. The Was- 
sermann reaction was negative. 

-ray examination of the right hip disclosed a 
, ^rge multiloculated expansile lesion of reduced den- 
si } involving the greater portion of the ilium adja- 
Th acetabulum and of the ischium (Fig. 1). 
e margins of the lesion were sharply defined and 
e overlying cortex was irregularly thinned. 

^ ^ biopsy was performed. In 

about the spine of the ischium along the 
eroded by a soft, gray- 
exa "'as curetted out. Microscopic 

showed densely packed round cells 
round, eccentrically placed nuclei at the 
cartV’h'^' "hich chromatin was distributed in 
loma" pattern. A diagnosis of plasma-cell mye- 
Pmse"^^ ™ade. The urine was then tested for the 
Plasm Sence-Jones protein and none was found. 

~ 



Fig. 1. Case I. Multiloculated lesion of right ilium 
adjacent to the acetabulum and of the ischium. 


On June 7, 1941, x-ray therapy was begun. The 
patient received treatments of 300 r in air to each of 
three portals at 200 kv., 20 ma. A total of 2,500 r 
to each of three portals was given in three weeks. 
Following these treatments the patient experienced 
marked relief of pain and subsequently returned to 
work. 

On Sept. 12, 1941, the jiatient xvas again seen, 
complaining of occasional pain in the right hip. 
The x-ray appearance of the lesion was unchanged. 
A second series of roentgen treatments was then 
gix'en, for a total dose of 2,500 r to each of three 
portals. 

From that time until Jan. 30, 1945, four years and 
three months after the onset of symptoms, there had 
been no progression of the disease as seen by x-ray 
examination. The only noteworthy change was 
progressive collapse and flattening of the head of the 
right femur due to necrosis produced by the radia- 
tion. Roentgenograms of the rest of the skeleton 
and the chest (Sept. (1, 1944) were negative. The 
patient still had some pain and difficulty in-walking 
but had been able to continue with his work. A total 
depth dose of 5,200 r had been given. 
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Fig. 2. Case II. Lesion of right ilium adjacent to the 
sacroiliac joint and extending along the crest. 


Case II. S. T., male aged 68 years, a phvsician, 
was admitted on Dec. 1.3, 1937, with pain in the 
right hip of four months’ duration, gradually increas- 
ing in severity. The pain was dull and aching in 
nature. Except for the presence of diabetes melli- 
tus, controlled b\' diet, the historj' was irrelevant. 

The patient was well nourished and well devel- 
oped, walking with an obvious limp. His general 
condition was unirnpaired, A large mass was pal- 
pated in the right ilium, extending from the sacro- 
iliac joint to the anterior portion of the bone. There 
was pain in the region of the right sacroiliac joint 
upon abduction and rotation of the right leg. The 
red blood cell count was 4,240,000; hemoglobin 8 .5’’ 
gm., vdnte cell count 6,900. The specific gravity of 
the urme was 1.024. It contained no albumin, no 
sugar, no red blood cells or casts. The li^assermann 
reaction was negative. 

X-ray examination disclosed a large area of reduced 
density in the upper portion of the right ilium adja- 
cent to the sacroiliac joint and extending along the 
crest as far as the anterior superior spine (Fig 2) 
Coarse trabeculae of increased density were present 
within the lesion. 

On Dec. 15, 1937, a biopsy was performed. At the 
crest of the ilium a dark reddish-brown mass had ex- 
tensively eroded the bone. Microscopic examination 
disclosed large, closely packed oval cells with cart- 
wheel granules and eccentric nuclei. The diagnosis 


of plasma-cell myeloma of the ilium was made. TIic 
urine was negative for Bence-Jones protein. 

Previous to admission, the patient had received 
x-ray therapy, 1,590 r in air having been given to liie 
right pelvis through each of two portals, totalin/ 
3,000 r. Treatment was continued with doses of Jrj 
r to each of two portals (220 kv.,.50 cm. distance, 
Thoraeus No. 1 filter). In June 19.38, fen raontb 
after the onset of sjnnptoms, a total of 13,000 r had 
been given. At this time the patient's condition was 
excellent, x-ray examination showed no further cs- 
tension of the lesion, and some recalcification had 
taken place at the margins. 

The patient was again seen on Nov. 18, 193S. at 
which time the pain had increased somewhat The 
lesion appeared unchanged. X-ray therapy was con- 
tinued. The condition then remained unchanged 
until Nov. 21, 1941, when the patient was found to 
have a carcinoma of the prostate, from which he died 
in July' 1942. He had lived four years and eleven 
months from the onset of symptoms referable to the 
myeloma, during which time over 28,000 r had ten 
applied to the right hip. At no time was generalin- 
tion found. 


These cases, together with 59 similar 
cases of solitary myeloma collected front 
the literature, were studied with regard to 
the duration of life, the effects of x-ra) 
treatment, and the course of the disease as 
compared to that of multiple myeoraa. 
The diagnosis in all of these cases ha 
confirmed by biopsy and histologic exami 
nation. Geschickter and Copeland m 
collected 5 cases reported up . ' ' 

In 1936 Cutler, Buschke, and Canto 
viewed IS cases collected from , 
sources. Paul and Pohle in 1^0 subm ^ 
a series of cases collected from e 
ture, including 5 coming under i 
sonal observation. Additiona e.\ 



terp, Willis, Esposito, and Batts. 

CLINICAL OBSERVATIONS ^ 

The average age of the ,vfrc 

lis series was fifty years. > 
nder thirty; one wms seventy- ^, 
istribution by decades was as 

(.'i .ri 

•2ii (PC, 
'W (IC'C) 

; I (nC.) 


Below 30 years. 
30 to 40 years. . 
40 to 50 years. . 
50 to GO years. . 
60 to 70 years . . 
Over 70 years. . 
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■ Forty-one patients, or GS per cent, were 
. males; 20 , or 32 per cent, females. The 
, same high incidence in males and predomi- 
. nance in the fifty-to-sixty-year age group 
is characteristic of multiple myeloma. 
Batts reported 40 cases of multiple mye- 
loma, of which G3 per cent were in males. 
Similarly, Geschickter and Copeland re- 
corded a series of cases of multiple myeloma 
witli the peak of incidence at fifty-five 
years, with 70 per cent of the patients 
males. 

The most frequent site of involvement is 
';the ihum, followed by the femur, humerus, 
.and thoracic vertebrae. The figures for 
:;the series are as follows : 


■ Site 


No. of Cases 


Ilium 13 

■ Femur g 

'■'Humerus 9 

Thoracic vertebrae 9 

■Skull 5 

, Cervical vertebrae 4 

• -Tumbar vertebrae 3 

r.hMaxilla 3 

•..Clavicle 1 

r;;Scapula 1 

i Sternum 1 

Tibia 1 

.‘■'Pubis ; 1 

.''Sacrum 1 

Total 


:• It is of interest that the rilis, which are a 
requent site of multiple myeloma, were 
: not involved initially. 

■'.r cases tests were made for Bence- 
;t-Joties protein in the urine. In only 4 in- 
- was it found early in the course of 

b e disease. It appeared as a late manifes- 
ation in 9 cases, in 7 of which generalized 
:;-spread of the lesions had occurred. The 
i .'Sniall number of early cases showing Bence- 
Jo^s protein— 4 out of 41, or 10 per cent— 
' contrast to the usual finding in mul- 
'Pe myeloma. Batts reported Bence- 
i; Jones protein present in 50 per cent of 40 
'yWle Geschickter and Copeland re- 
■' c°ii presence in 65 per cent of their 
series of multiple myeloma. 

^ mically the outstanding complaint on 
ifah Is of pain. This is usually 

sio*^ ^ localized to the area of the le- 
aching in nature, chronic, and gradu- 


ally increasing in severity. A mass may be 
palpable and tender. Pathological frac- 
ture is frequent, especially following exer- 
tion, a fall, or undue stress and strain. The 
patient frequently gives a history of injury 
or of a fall months previously. 

The generalized weakness and anemia of 
multiple myeloma are rarely found in these 
cases. Hyperproteinemia and renal dam- 
age with accompanying nitrogen retention, 
low blood pressure, albuminuria, and uri- 
nary casts, seen so commonly in multiple 
myeloma, are seldom encountered in cases 
of solitary myeloma. 

ROENTGEN APPEARANCE 

The roentgenologic appearance is of 
great importance in the diagnosis of soli- 
tary myeloma. Differentiation from other 
similarly destructive lesions of bone may 
be difficult, and biopsy should be done in 
all cases. 

Two types of lesions have been de- 
scribed roentgenologically. The first type 
is cystic and trabeculated, closely resem- 
bling giant-cell tumor. The lesion is large, 
of reduced density, and sharply limited, 
and within it are thickened irregular tra- 
beculae. It is usually found in the pelvis or 
long bones, in the medullary portion of the 
bone, frequently expanding the cortex. 
Patliological fracture is often present. 
The second type of lesion as observed 
roentgenologically is purely destructive, 
very similar in appearance to an osteolytic 
cancer metastasis. It is sharply demar- 
cated, homogeneously rarefied in appear- 
ance, and seldom shows expansion. The 
vertebrae are frequently involved. The 
histologic appearance of the two types of 
lesion is the same. 

Solitary myelomas are frequently con- 
fused with giant-cell tumors. In this 
connection Paul and Pohle say; “Given a 
cystic trabeculated lesion, expansile in 
character .... in an atypical place for 
giant-cell tumor, myeloma should be con- 
sidered.” Other lesions entering into the 
differential diagnosis are solitary bone cyst, 
carcinoma metastasis, and osteolytic types 
of sarcoma. 
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PATHOLOGY 

In 57 of the cases of this series the histo- 
logic diagnosis was plasma-cell myeloma; 
the cell type was not stated in the remain- 
ing 4 cases. The typical pathological 
picture is that of densely packed, large 
irregular cells, round or oval, measuring 9 
to 11 ft- There is little evidence of stroma. 
The nuclei are eccentrically placed, dark- 
staining, with chromatin granules in cart- 
wheel pattern at the periphery. 

TREATMENT 

Various forms of surgery and irradiation, 
either alone or combined, have been used. 
Irradiation has been given in the form of 
deep x-ray therapy, surface radium, inter- 
stitial radium, or radon seeds. vSurgical 
procedures have included curettage, par- 
tial resection, complete resection, and am- 
putation. 

Forty-three cases were treated by irra- 
diation following biopsy or curettage. In 
many cases irradiation was continued over 
several years. The dosage varied with dif- 
ferent authors but treatments were usually 
given in fractions of from 200 to 500 r to 
each of two or more portals in courses total- 
ing 1,000 to 3,000 r. By preserving skin 
surfaces and using as many portals as feas- 
ible, it is possible to give large total doses. 

Batts, treating a myeloma involving the 
ilium, used an initial dose of 300 r in air de- 
livered through each of three 20 X 20-cra. 
portals. This relieved pain and the pa- 
tient was able to resume walking. Subse- 
quent treatments were given once a month 
for five months, with 200 r in air per portal. 
One year later this series was repeated. 
At that time there was evidence of general- 
ization and treatments were given to dorsal 
and lumbar vertebrae, ribs, and femur in 
the same manner. They were carried out 
at varying intervals for the following eight 
years with continued relief of pain. The 
patient lived over fourteen years from the 
onset of symptoms and over nine years af- 
ter treatment was begun. 

Esposito treated a myeloma of the 
frontal bone with 4,100 r in air over a pe- 
riod of sixteen days. Toth and Winter- 


mantel gave their patient 1,700 r/skin I 
through each of three portals in a total | 
of fifteen sessions. Remission of pain was | 
noted. Four months later the treatments ! 
were repeated and improvement continued. 
In the case reported by Pohle and Stovall 
and later reviewed by Paul and Pohle, deep , 
x-ray therapy was given in repeated doscsoi 
200 r to each of two portals. , Subsequently, 
as the condition became generalized, "gen- 
eral body exposure” was employed, 2o r 
being administered to each of four fields ^ 
to include the entire body surface. Paul . 
and Pohle report good results with thclat- , 


ter technic in some instances. 

The two cases reported in the presen 
paper were treated with 300 r in air to wo 
or more portals with a total dosage o 
r per portal for each course. This was re- 
peated in one patient several t.me. ^ 

wrnntomatic irnprovemen 


tained. 


effects of treatment 

It is instructive to compare 
,f life in treated cases of f ^ary mycto 
vith that in multiple myeloma. 
er and Copeland give the averag d 
.f multiple myeloma as two y 
ound the average duration from 
,f symptoms until death to be two 

me-half years. _ niveloi''' 

Of the 43 patients with 
our eolleeted series treated 1 y 


ir conectea sciic. 

following report and H' 

; alive at the time of ^ P ^,,0^11)' 
ere dead. One death occu 
:ter operation from cardiac taim 
maining 15 who had ’ j-s froi" 

eed over two and duratio" 

iset of symptoms. The a .gms wai 
^ life from the onset of 


the onset 01 

ven years. Eight patien lived 


ears. ,,vc« 

Twelve of the jadmissi'”’’ 


T these over three life 


four 


The 
time of 


er uii'-'- j — • „ nf Jiw " 

average_duratio^^.^^.^j, 

the original ^ 


time ot tne 
ee years and nine month 

■mr- aforementioned S / „£. la ■ 


'ee yeaib ctnw oi , i,i, 

the aforementioned 8 l.i ■ 

,nths for multiple myel””’” 
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Table I: Duration op Life in 43 Cases of Solitary Myeloma Treated by Irradiation 



1 yr. 

2 yr. 

3-6 yr. 

5-7 yr. 

7-9 yr. 

Over 

9 yr. 

L'U'Sixteen patients dead at time of report* 

Duration from onset of s)'inptoins: average 7 yr. 

.7 No. living to each period 


2 

5 

4 

1 

3 

• ■' No. living in each period 

is 

15 

13 

8 

4 

3 

■ Duration from first admission; average 3 yr. 9 mo. 

■ No. living to each period 

1 

3 

6 

1 

1 

1 

No. living in each period 

13 

12 

9 

3 

2 

1 

■ ;-'Twcnty-seveu patients living at lime of report 
j, Duration from onset of symptoms; average 3 yr. 8 mo. 

■ 7 No. living to each period 

6 

4 

2 

6 

3 

1 

; No. living in each period 

22 

IG 

12 

10 

4 

1 

. , Duration from first admission : average 3 yr. 

No. living to each period 

6 

2 

4 

4 

2 

1 

No. living in each period 

19 

13 

11 

7 

3 

1 


. * One death postopcratively from cardiac failure. 


The true aA'erage may be still liigher, 
“ ’ as only 9 of the patients died of generaliza- 
' .ion; the remaining 7 succumbed to other 
•■^__'';auses. 

Of the 27 patients who were living at 
ihe time of report, many had not been 
-Observed long enough to warrant definite 
.’.onclusions as to duration of life. T wenty- 
■i'.'. avo, however, were alive over one year 
■■■' Torn the onset of symptoms ; IG were alive 
: :r;- )ver two years. Nineteen of the 27 pa- 
Jents were alive over one year after admis- 
.ion and, of this number, 13 were alive over 
:ivo years. 

,_0f the 43 patients treated by irradia- 
aon—discounting the one postoperative 
..f.;' ■ 5ath~all but 2 obtained relief of pain and 
^^^’^Died to normal activity. In 29 
:'T ^^calcification of the lesion demon- 
x-ray was reported. 

spread took place in 14 of the 
accounted for 9 of the 16 
elapsing between 
and generalization being twenty- 
-i Of the 9 patients dying from 

^ years with 

which w’-ere treated by irra- 
patients w^ere living with 
lesions at the time the cases 

ere reported. 

doubt of the value of 
ia the treatment of solitary 
V' Though irradiation assuredly 
pirl •/ not cure the disease, persistent and in- 


tensh'e treatment of the original lesion and 
of recurrences definitely delays generaliza- 
tion and, even when this has occurred, 
produces symptomatic relief. Needless to 
say, such a program of treatment necessi- 
tates frequent x-ray examination in order 
that recurrences and new foci be detected 
early. 

RELATION OF SOLITARY MYELOMA TO 
MULTIPLE MYELOMA 

Cutler et al. are of the opinion that there 
are two types of solitary myeloma, one 
type in which the lesion is solitary in the 
beginning and later becomes generalized 
and a second type in which the lesion is 
completely benign in nature, remaining lo- 
calized throughout its entire course. 

As suggested by Paul and Pohle, the evi- 
dence appears to indicate that mj^eloma 
may show varying degrees of malignancy 
from the rapidly progressing multiple form 
to the solitary lesion which may remain 
localized for as long as eight or ten years 
without generalization. Such solitary mye- 
lomas may be considered to be at the 
“benign” end of a gradient, while the 
widely spreading, rapidly fatal multiple 
form is at the opposite “highly malignant” 
end. Between these two extremes there 
will be found intermediate types, such as 
multiple myelomas of longer duration and 
solitary myelomas of more rapid spread and 
less radiosensitivity. The wide variation 
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in the duration of the disease, in the time 
elapsing before generalization, and in the 
radiosensitivity of both multiple and soli- 
tary myelomas strongly suggest such an ex- 
planation. 

It is possible, as Paul and Pohle state, 
that cases of multiple myeloma with symp- 
toms of long duration, if seen early enough, 
would present a solitary lesion which 
would respond well to x-ray therapy. In 
many instances it appears reasonable to 
suggest that the multiple form of myeloma 
is multiple at the time of first observation 
because spread occurred early from a pri- 
mary focus and only with generalization did 
the typical appearance of multiple mye- 
loma become manifest. 

The evidence indicates that the cyst-like 
trabeculated lesion seen by x-ray is more 
benign and more amenable to roentgen 
therapy, and that in those cases where 
generalization occurs early the more osteo- 
lytic type of lesion is predominant. 

As to the nature of myeloma, whether its 
etiology be that of a blood dyscrasia or a 
true neoplasm, the evidence from these 
cases is not conclusive. The type of gener- 
alization is suggestive of true neoplasia, yet 
Bichel and Kirketerp in two reported cases 
of solitary myeloma found a high propor- 
tion of plasma cells by sternal puncture. 

SUMMARY AND CONCLUSIONS 

1 . Fifty -nine cases of solitary myeloma 
are reviewed and 2 new cases added. In 
every instance the diagnosis was confirmed 
by biopsy. 

2. The x-ray appearance is of two main 
types. One type appears as a cystic, tra- 
beculated lesion closely resembling giant- 
cell tumor. The second is a frankly osteo- 
lytic lesion closely resembling metastatic 
carcinoma. 

.3. The incidence of the disease was 
highest in the fifty-to-sixty-year age 
group, in which 26 cases, or 44 per cent, 
were found. JMales were predominantly 
affected, accounting for 41 cases, or 68 per 
cent. The ilium, femur, humerus, and 
thoracic vertebrae were the sites most fre- 
quently involved, Bence-Jones protein 


was found initially in only 10 per cent of 
the 41 cases tested. 

4. X-ray therapy following biopsy or 
curettage was carried out in 43 cases and 
appears to be the treatment of choice. It 
gave rehef of pain and prolonged life sev- 
eral years beyond the average for multiple 
myeloma. 

5. The average duration of life in the 
treated, cases followed until death was 
seven years from the onset of symptoms 
and three years and a half from the original 
admission. 

University of Chicago 
Chicago 37, 111. 
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Volvulus of Megacolon Reduced During 

Barium Enema Examination' 

ABRAHAM MELAMED, M.D. 

Milwaukee, Wis. 


V olvulus of a megacolon probably oc- 
curs more frequently than is generally 
appreciated. Weeks (1) reported an ex- 
ample and reviewed some 63 cases which 
he gathered from the literature. Half of 
these patients had previously experienced 
attacks of obstipation, abdominal pain, and 
distention. It is not unreasonable to as- 
sume that volvulus, either partial or com- 
plete, occurs not infrequently in patients 
with megacolon and can be reduced before 
strangulation or necrosis ensues. Report 
of a case of megacolon complicated by 
volvulus in the sigmoid region and reduced 
during barium enema examination follows: 

CASE REPORT 

A. jM., a white male aged 39, entered Mount Sinai 
Hospital on Jan. 12, 1944, complaining of ab- 
dominal cramps which had been increasing in 
severity for two weeks prior to entrance. The pa- 
tient stated that he was “normally constipated,” 
but that constipation had been more troublesome in 
the past two months. Only mucus and very little 
fecal matter, the latter in the form of small hard 
nodules, were passed at intervals of several days. 
No blood was observed in the stool, but tenesmus 
was present. The abdomen had become increas- 
ingly distended during the last few months. The 
appetite was fairly good but the patient complained 
of some nausea several days before entering the hos- 
pital. The family history \vas essentially negative. 

The patient was well developed and well nour- 
ished, and subacutely ill. The temperature was 
98° F., pulse 104, respirations 20, blood pressure 
124/70. Examination of the head, neck, and chest 
was essentially negative. The abdomen was moder- 
ately distended and tympanitic throughout. No 
masses were palpable and no definite abdominal 
tenderness was present. The bowel sounds were 
diminished in intensity but slightly increased in 
number. The clinical impression was “acute me- 
chanical obstruction of the distal colon, cause un- 
determined but carcinoma to be excluded.” 

Blood determinations on admission to the hos- 
pital showed 14..5 gm. of hemoglobin and a white 
cell count of 7,850, the differential count being nor- 

' From the Department of Radiology, Mount Sinai 
Janiiarj’ 1945. 



Fig. 1 . Anteroposterior i-oentgenogram 
taken on day of admission, Jan. 1 ^ 

tention of the large intestine do"'" to ^ jth diagno'f: 
colon . Roentgen appearance consistent 
of mechanical intestinal obstruction. ^ 

mal. Urinalysis was f per'high po"d 

few leukocytes were demonstrated per n 

field. The blood Kline test was ne« 

Roentgen examination of the a jd- 

cumbent and upright positions distend^®’ 
mission to the hospital showed grea 
the large intestine apparent } 
level of the distal descending or sig 
right half of the 

amount of fecal material. , 

elongation of the overlappmg feiv 

large bowel were observed (Fig- 
small intestine were seen ^o c ta^^ ^ _ a 
of gas, irregularly distributed. , 

domen a few fluid levels w 
there was no evidence of ^ of tlie ald^'J,;; 
cavity. The roentgen apP^^^ f ineclian'" 
was consistent with ^ diagnosis j- 

struction in the distal co , ^y,dciicf 

scending or sigmoid, iher , 

nr Accepted for 

Hospital, Milwaukee, Wis. 
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2 and 3. §pot roentgenograms made during barium enema examination, Jan. 13, 1944. The view on 
le left shows almost complete obstruction in the elongated sigmoid flexure. Twisting is demonstrated by the 
>iral mucosal pattern at the site of obstruction. The right-hand vierv, made shortly afterward, shows the prec- 
is of untwisting, relieving the obstruction. 


iptured abdominal viscus. Barium enema ex- 
mination was advised. 

Barium enema examination performed the next 
Vi Jan. 13, 1944, revealed almost complete ob- 
■Tuction in the sigmoid region (Fig. 2). The mu- 
isal pattern indicated rotation or twisting of the 
|tge bowel in this region. As more opaque sub- 
^nce was carefully and slowly injected, untwisting 
ccurred (Fig. 3) and the obstruction was gradually 
- eved and reduced. Filling of the entire colon 
len became possible, but one and a half to two gal- 
of barium sulfate were necessary for this, 
' icating the presence of megacolon. No other 
®iice of obstruction was demonstrated and there 

as no evidence of either a neoplastic or infiltrative 
Sion. 

Re-examination of the colon on Jan. 14, 1944, two 
js a ter admission to the hospital, showed no evi- 
or volvulus. Great dilatation 
eiv of the entire colon were again ob- 

dilatation was most con- 
pyus in the sigmoid region. 

™P™'^^rnent followed the barium enema 
abdominal distention and 
brec^d^', patient was dismissed 

■otiaif admission and has been in good 

Edition ever since. 

COMMENT 

Hirschsprung’s disease, in 
freai to volvulus, occurs most 

young. Johnson and 
^ m their discussion of the surgi- 




Fig. 4. Right anterior oblique roentgenogram after 
injection of 1 1/2 to 2 gallons of barium sulfate mixture. 
No signs of obstruction are present. 

cal treatment of megacolon, state that the 
acquired form is always secondary to an 
obstructive lesion. Congenital cases, how- 
ever, may or may not be due to obstruc- 
tion. It is claimed that the sigmoid is the 
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favorite site and that the rectum is in- 
volved in only one-third of the cases. 

Crimson and his colleagues (3) believe 
that the prognosis depends upon the patho- 
logic type of the disease. On this basis they 
classify patients with megacolon in three 
groups. Of the 24 cases in their series, 12 
belonged in the first group, with immense 
dilatation of the entire colon plus definite 
dilatation of the rectum. Group 2, with 
severe dilatation of the colon down to the 
sigmoid and a normal rectum, included 7 
cases. The prognosis in this group is poor. 
In the third group, accounting for the re- 
maining 5 patients in the series, there is 
enlargement of the descending and sigmoid 
segments with or without involvement of 
the rectum and proximal colon. It is be- 
yond the scope of this paper and the experi- 
ence of the author to discuss the basic etio- 
logic factors of megacolon. The reader is 
referred to Bockus (4), who considers the 
etiology under three headings: mechani- 
cal causes, inflammatory causes, deranged 
nenmus mechanism. 

Volvulus, the twisting of a portion of 
bowel about the axis of its mesentery, 
probably occurs with equal frequency in 
the sigmoid and ileum. Some statistics 
favor the sigmoid as the more common 
site; others the ileum. Increased length 
of the bowel and shortening of the mesen- 
teric attachment are necessary for the de- 
velopment of volvulus. It occurs two to 
four times as frequently in the male as in 
the female, while for Hirschsprung’s dis- 
ease the corresponding ratio is 3 to 2. 
Volvulus is responsible for approximately 
10 per cent of cases of mechanical intestinal 
obstruction and is more frequently seen 
after middle life. Weeks (1) discovered 
that only 13 per cent of the cases occur 
under the age of twenty. Some observers 
believe there is a greater tendency for 
volvulus to develop in Russians and Ser- 
bians. Whether anatomical factors, die- 
tary habits, or both, are responsible for this 
apparent racial difference is difficult to ex- 
plain. In the series reported by Crimson 
et al. (3), described above, there were 2 
cases of volvulus in the first group. 


The pathology of megacolon and vol 
vulus is well presented and discussed b' 
Bockus (4) and Martin and Ward (o). 1 
the acquired and congenital forms of mega 
colon the muscular layers are hypertrc 
phied. In the congenital forms, the my 
enteric plexus is atrophied, but there i 
some disagreement as to its status in th 
acquired cases. Some authorities say tha 
it is atrophied while others believe that it i 
normal. Necrosis is not necessarily a: 
accompaniment, or result, of volvulu: 
Fortunately there is a multiple blood sup 
ply, which probably prevents segmenta 
necrosis in many instances. Superimpose 
infection in cases of complete rotation i 
probably the determining and aggravatin 
factor in the production of necrosis. Sta 
tistics with reference to the direction c 
Hvist in volvulus are not complete, ba 
Weeks (1) mentions that of 21 cases m tb 
literature in which note was made o ' 
feature, 15 showed clockwise and 6 countei 


Dckwise rotation. , 

Weeks (1) emphasizes that 
snt of volvulus should be suspecte ' 
istipation, abdominal , 

ute abdominal pain occur P . v 
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taing of the 
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ixamination should reveal all the signs of 
iiechanical intestinal obstruction. 

A complete roentgen study of the ab- 
iomen for intestinal obstruction should in- 
;lude anteroposterior and postero-anterior 
studies in both the recumbent and erect 
3ositions, tliough this technic must some- 
;imes be modified if the patient’s condi- 
;ion does not permit of examination in the 
;rect position. In such an event, re- 
sumbent anteroposterior or postero-an- 
;erior projections with the patient lying on 
ither side can be substituted. Enemata 
hould not be administered prior to origi- 
lal x-ray studies, as they cause confusing 
jas shadows and often make it impossible 
or one to render a definite diagnostic 
statement or differentiate between para- 
ytic ileus and mechanical obstruction. 
Roentgen diagnostic methods enable one 
localize the site of obstruction in the 
ireat majority of cases. Precise localiza- 
•ion is possible by means of a barium 
inema. To be able to demonstrate the 
ictual twisting of the mucosal pattern, as 
TC did in our case of volvulus, is probably 
1 matter of chance, depending mostly on 
the degree of rotation. In acquired cases 
)f megacolon one should attempt to demon- 
>hate the primary cause or organic lesion, 
>ucli as atresia, an inflammator}'- lesion, or 
iieoplastic condition. 


The treatment of volvulus of megacolon 
at best unsatisfactory and discouraging, 
fhe colon is usually filled with feces and 
he patients are often debilitated. Super- 
imposed infection causes, or is responsible 
Ob strangulation and segmental necrosis 
^ad accounts for the poor surgical results, 
s strangulation of the bowel carries a high 
Mortality, regardless of the type of treat- 
“’ont, proper therapeutic measures should 


be instituted in the management of pa- 
tients with megacolon to prevent the 
occurrence of volvulus. Experience gained 
in a single case does not qualify one to 
make recommendations, but a carefully ad- 
ministered enema before gangrene has set 
in might actually reduce the twisting, with 
subsequent recovery from the acute me- 
chanical obstruction. Such a column of 
fluid evidently exerts an untwisting force, 
so to speak. vSurely no harm can be done 
if the procedure is carried out with due 
precaution, as in cases of intussusception. 

SUMMARY AND CONCLUSIONS 
A case of mechanical intestinal obstruc- 
tion due to volvulus of a sigmoid mega- 
colon, reduced by a barium enema, is 
presented. The literature on the subject 
is briefly discussed and the probable fre- 
quency of volvulus in megacolon is stressed. 
If the possibiUty of reducing a volvulus 
of megacolon by a conservative measure 
exists, as shown by our example, then one 
is justified in recommending the early 
and judicious administration of enemata 
in patients with megacolon who experience 
episodes of acute abdominal pain, disten- 
tion, and obstipation. 

425 East Wisconsin Avenue 
Milwaukee 2, Wis. 
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E D I T O R I AL 


The Endocrine Glands and Cancer 


Patients with advanced malignant 
growths should be, and in most cases are, 
treated palliatively with roentgen rays or 
radium. The alleviation of symptoms 
when these agents are properly employed, 
in appropriate dosage, is too well known to 
require comment, yet it is striking how 
often we see what is considered a canceroci- 
dal dose administered to a hopelessly in- 
curable patient. We must, unfortunately, 
consider three out of every four cases re- 
ferred to us as incurable. In most instances 
it is obvious which patients have early and 
sufficiently localized lesions to receive 
cancerocidal quantities of radiation. In 
such cases even a severe reaction is a small 
price to pay for eradication of the neo- 
plasm. In the hopeless cases, however, 
the radiation reactions are without such 
compensation and are frequently so severe 
that the patient suffers more from the 
treatment than from the disease. 

This is well exempHfied in the treatment 
of prostatic cancer, either with platinum 
radium needles or radon seeds, when the 
implantation must of necessity be per- 
formed blindly, without knowing the ex- 
tent or size of the prostate gland. The 
same may be said of external radiation as a 
supplementary agent or alone, when given 
in large quantities. The pain and dysuria 
resulting from such measures are indeed 
excruciating, and many times treatment has 
hastened death. 

Fortunately, the studies of Huggins and 
Hodges on the treatment of cancer of the 
prostate by orchiectomy and by injections 
of estrogen have ushered in a new ther- 
apeutic era. Now, five years following the 
appearance of their first report, this 
method represents an outstanding addition 
to the armamentarium of the treatment of 


cancer, not as a curative measure but as a 
palliative procedure that can bring about 
complete rehef of symptoms for months or 
even years. In many cases metastatic 
bone deposits have disappeared; metas-. 
tases which were not demonstrable in the 
roentgenogram prior to treatment have be- 
come visible by changing from osteolytic to 
osteoblastic lesions. 

The radiation therapist may in some 
cases bring about similar results in pre 
menopausal patients with metastasizing 
carcinoma of the breast, by giving a castra- 
tion dose to the ovaries. Premenopauj 
metastases in bone from carcinoma o 
breast are invariably osteolytic, but no 
frequently they may become osteo as 
following castration. The _ 

women who obtain relief by 
procedure is not high, but when ai o 
results are obtained, they are stn u 
very much worth while in younger w 
There is no evidence to - i,je 

castration of the young woman is a . 
as a routine measure following op 
It is, therefore, better gta. 

cedure for those cases fore- 

static involvement. It is diffic 
tell, prior to castration, which p 
obtain relief, but it has c . 
(Sosman) that palliation is ^ },avc 

women with bony metastases 
increased pain and - jn those 

during the menstrual peno 
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The glands of internal secret 
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the employment of proper jg^iglife 
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and alleviate suffering 


:ancer. 
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Radiological Society of North America 
The Thirty-First Annual Meeting 


At the time of the 1944 Joint Meeting 
01 the Radiological Society of North 
.America Mth the American Roentgen Ray 
Society, the decision was made to formu- 
late plans for the Annual Meeting of the 
, Radiological Society in 1945, in spite of tlie 
■^undercurrent of feeling that transporta- 
tion problems and crowded housing facili- 
ties might make this extremely difficult 
■ or even impossible. 

• * Tentative arrangements for holding the 
' meeting in Cleveland were made by the 
•"Board of Directors and the Program Com- 
■■ mittee, enlarged by the appointment of 
several additional members located geo- 
, ' 'graphically. The interest and effort of this 

- rather large committee are attested by 
r^-the program appearing on the following 
b pages. Because of the widespread feeling 

- that a meeting might not be held and the 
redact that all physicians have been ex- 


tremely busy, the number of papers listed 
is comparatively small. We feel that 
there will be general agreement, however, 
after reading the following titles and ab- 
stracts, that those papers obtained are 
well worth while. These contributions will 
be published in Radiology. 

In lieu of the regular meeting and in 
conformance with the Constitution and 
By-Laws, the Board of Directors has ar- 
ranged for a “token” meeting, which will 
be held, with business sessions and read- 
ing of the program by title, at the Drake 
Hotel, Chicago, Nov. 9 and 10. 

To those who have contributed to the 
program I wish to express the sincere 
appreciation of the Program Committee 
and our regret that your papers may not be 
presented in the customary fashion. I am 
indeed sorry that it is impossible to hold 
our regular Annual Meeting. 

Lewis G. Allen, M.D. 

President 





RADIOLOGICAL SOCIETY OF NORTH AMERICA 


THIRTY-FIRST ANNUAL MEETING, CHICAGO, NOV. 9-10, 1945 
SCIENTIFIC PROGRAM 
To Be Presented by Title 


DIAGNOSTIC SECTION 

The Early Diagnosis of Carcinoma of the Lung. 
Gjert M. Kelby, M.D., Minneapolis, Minn,, 
AND Leo J. Rigler, M.D., Professor of Radiology, 
University of Minnesota. 

Abstract: Although Vestermark described the 
emphysema of the lung which may occur early in 
the course of a bronchogenic carcinoma some j^ears 
ago, this sign has not been freely utilized in the 
attempt to diagnose tumors of the bronchus at an 
early stage. In some cases of carcinoma of the 
bronchus it is possible to demonstrate an obstruc- 
tive emphysema of one lung, similar to that found 
with foreign bodies, and this may be one of the 
earliest signs of a tumor which has as yet incom- 
pletely obstructed the bronchus. Three cases are 
reported ^ to demonstrate this finding. Rapid 
changes in the appearance of the lung may occur 
so that within a few weeks after the demonstration 
of emphysema the characteristic atelectasis of an 
obstructing bronchogenic tumor may eventuate. 
The early type of atelectatic change simulating 
pneumonia is described. It is possible by routine 
fluoroscopic examination, with particular atten- 
tion to the expirator}’’ phase, occasionally to 
demonstrate tumors of the bronchus which are 
almost symptomless. 

Spondylolisthesis and Prespondylolisthesis: Then- 
Frequent Occurrence in the Absence of S}miptoms. 
Wilbur Bailey, M.D., Assistant Clinical Profes- 
sor of Radiolog 5 ^ University of Southern Cali- 
fornia, AND Richard R. Hall, M.D., Los Angeles, 
Calif. 

Abstract: The presence of a defect in the isthmus 
or pars mterarticularis of one of the lower lumbar 
\ ertebrae is usuall}^ first discovered after the 
patient has a histor\" of injury- or low-back pain 
Examinations of over 1,000 young men, none of 
whom had such complaints, showed a surprisingly 
large number of these defects. The evidence 
would, therefore, indicate that such lesions are 
congenital rather than traumatic in origin. 

Retrograde Abdominal Aortography: A Contribu- 
tion to the Study of the Abdominal Aorta and 
Iliac Arteries. Pedro Fari.nas, M.D Habana 
Cuba. 

Abstract: The pathologj- of the abdominal aorta 
has receir ed little attention from clinicians due to 
the fact that there was no practical method for its 
exploration. With retrograde abdominal aortog- 


raphy for study of the abdominal aorta and iliac 
arteries, the technic is reduced to that of simple 
arteriography. That pathological changes of the 
aorta and its branches can be clearly risualized 
and studied is demonstrated. 

The Recognition and Management of Congenital 
Atresia of the Esophagus. John F. Holt, ,M.D., 
Cameron Haight, M.D., Associate Professor of 
Surgery, and Fred Jenner Hodges, M.D., Pro- 
fessor of Roentgenology^ University of Michigan. 
Abstract: On the basis of experience gained in 
the handling of some 50 infants bom vith con- 
genital malformations of the esophagus associate^ 
with atresia, the importance of x-ray methods o! 
examination is discussed and hints regarding u-'C 
ful diagnostic procedures are presented. Smgica 
procedures often successful in there-estabhs men 
of esophageal continuity are described an i 
trated with results which have . 

several instances. Infants bom with , 
normalities of the esophagus present dia^osi 

problems which are of 

cem, and the ultimate fate of these c 

depends to a considerable extent upon c . 

operation between radiologist and thora 

geon. 

Small Intestinal Dysfunction 

ipheral Nerve Disorders. Fred Je.nn . 

M.D., Professor of Roentgenology', bn' e 
Michigan, AND R. Wayne Rundles, 

Arbor, Mich. fnireii- 

Abstract: The combined clinical “ 
ologic study of 150 patients assodate^i 

evidences of peripheral corr*- 

with various diseases shows , fyjjction 

tion between x-ray'-demonstra e - j,!yo''' 

the small intestine and the more (jjsordm'- 

served evidences of periphera 
Of particular interest is the ^ | (jehavk' 

profound abnormalities of_ smal 
can be demonstrated in patients v receive® 

diabetes, a situation which to 


diabetes, a situation - - . . ffbe- 

little attention. The case ma jj, .ad*- 

these observations are derive 
tion to the diabetic group, inflammalJP' 

poisoning, vitamin B polyTf“""^; 

diseases of the intestinal . _ jj, whid' 
tabes dorsalis, and other con i \fi-st_ 

ipheral neuropathy is a ea ^ 

function has been studied as ' sr.- 

normal subjects and m pc - 


398 





‘■'«Waeo/;,,- . afte 

^"''°%ca; r.^ fo the n ■ 

^^J-Zasc/. n y°^'^'Iiicl ' 
oil 

‘ .-""■/es (o n ^ ^°^"fffeiiojI ^P^^'otioii nf 
' “‘"CTeiJ by’,!''"''"''- true'/ “““'"waliV, ""'*"5 


Sinn®"'' H>e Sa 39; 

'7'"' W- Crtf°”‘'->''f& T ,■ , 

‘^^'nica] ail ; P^^°^aica] 

^“«ifaarsn;„! ^ ti ■'Varje, 

rf of 

r";;.-,--:;s>.‘ i"~BtS£r:SE'$£' 

::r‘=*5s3.f5- is=-.s:*s'5;si5 

;s c; "‘^e„s,- ®‘'irat,o„s first of " "“^’ber 

.; n. ««fi3'fitys isT'^^^^tatio,, . of 

'» the Sr not ,-r, ^ ^^arie-Qf ■■ 

^.''‘'ond/unih ^^^'''een rl sacro/f- ^'^’Peh’s 

r 'f t'''e/fth^? ''‘"'■fehra t"" ^^Sion 

^ad,o/o^,- / Po»U of vie,p\p’^bar. L^’oen 

oPZ:!^ pLtT't -Sh tT! - 

%ica;sy^"°^^«c Phase* ®>’n3p^- 

f'on /a the? effected ,vj„.gg " rad/o- 

<^isease^ dorsaj 1 ' . ^acro- 

g°%tfiedors^* >n the” 

f2 ^Sa^sp-” 


-1 A'e„. o fi.^ r ‘'‘■^fiect. r 

■ ‘eases. ^’Sa h ^ ''‘^^^'^^t'oas. 

. g’^esT-G. jygf-'’- ^aiversu^-' ‘‘^ssistnlp^^ y>is^ 

: T; p- ‘^'■ac/agr ^o^as- 

■ '"S'alT-'' ^^ro"'^'’ 

i-'-eea t.! ?^'ca; regtTo^shff'^"^ 

aarf ""fiic/7 ''Jfi- 


f-n "eeh of :,:^"“ai ajirf 'Wife; • »nf 
• cogT”" e/ucts^ be 

:., P^Pktelv ® ^°ria g . por, ty, o,, a^^'^^etarec 
:,^''eaag .^"e/rote, the rg/^«?o aad £' 

CPuP°^tioTT is g!'"’ "’ass, 

^''•ab/e °th^^ ^“°deaag°“^- ^inlTfP' 

^Osp j; ‘T'l. in fi ^Cmnn 

^ssststiic 

' ?'°aba7"?"*ce"g? “^strueg"® ^"^Sd at 

f-C.,4tf°^fiUa; f"CoJoas3. 

"’Co ^rew C 


^ace fy P^bvity of *r 

®®«saoAr.g"°^eaa; Gicg^^^T^^eh .- ftf°^.°’-and 

SSs-'“ S-CC., ' °” 

'*"‘’eyafhg 5 '®«yvyt 3 rg'J“^atyoa ogg^’^’on of 
“^‘’er e.vp/ayr, ®^°"se of fg stomach ^^^.^otor 
^^tivity% abnorniZ’^^^^’sm j„ 

^oport includ ^ ®^°a 7 ach in ,^°tor aad ’^°^ona} 

"■» *J3 o,s“ ’>0 ««, ®.l "C'‘"7 


»73'‘*‘"'»»S « t 9 e cj, ' SrS* 'Ifi O, ““"Wadder B. 

'■anc„7“”i'“”s «-!*b '"“’■'.'•77^'>'". aro 

° ®'*«l.aS, ‘aa'”!'”''"' 


■ ,•/; ’^'s- 

'^^“stratyve 



400 


Radiological Society of North America 


October 1513 


tion, particularly motor and concentrating activi- cedure in from fifteen to twenty-five minutes are 
ties, under conditions which more closely represent outlined. There is a report of the end-results k 

the normal mode of life of the specific individual. far as can be determined in this series of cases. 


Malignant Salivary'^ Gland Tumors with Bone 
Metastases. C. Leslie Mitchell, M.D., and 
G. A. Creel, M.D., Detroit, Mich. 

Abstract: Tivo long-standing parotid tumors, 
previously diagnosed as benign, later metastasized 
to bone and were subsequently shown to be ma- 
lignant. Case histories of the two patients are 
presented, with a short discussion. 

Medical and Hospital Insurance Problems. Arthur 
W. Erskine, M.D., Cedar Rapids, Iowa. 

Abstract: An attempt to prophesy inevitable 
changes in the methods of distribution of medical 
care, and a discussion of the means the organized 
medical profession must take to see that they are 
wise changes. A discussion of the position of 
radiologists in their relation to mass medical care, 
the dangers that threaten them, their weakness, 
and their strength. Some concrete suggestions 
as to what radiologists must do to insure that 
their specialty shall continue to endure. 

The Fiftieth Anniversary of Roentgen’s Discovery 
of the X-Rays. Otto Glasser, Ph.D., Cleve- 
land, Ohio. 

Applications of the Inverse-Square Law. Robert 
S. Landauer, Ph.D., Highland Park, 111. 

Abstract: There seems to be some doubt qualita- 
tively , but with no quantitative evidence, regard- 
ing the application of the inverse-square law to 
comparatively short skin-target distances with oil- 
immersed tubes. This paper deals with the 
quantitative aspects of this problem. 

A Practical Technic for Visualization of the Bron- 
chial Tree. Major Gilbert W. Heublein, 
M.C., A.U.S. 

Abstract: The method of bronchography cur- 
rently in use at the Perej^ Jones General and Con- 
valescent Hospital is described. The type of 
anesthesia used is discussed and the technic for 
positioning illustrated by line drawings. 

The American Board of Radiology. Col. B. R- 
Kirklin, M.C., A.U.S. 

Abstract: A discussion of the standards, credit 
for military sendee, and future plans and policies 
of the American Board of Radiology. 

Practical Aspects of Hip Nailing. Harold W, 
Morgan, AI.D., Mason City, Iowa. 

Abstract: This paper covers a series of 60 con- 
secutive cases treated by internal fixation with 
Smith-Petersen nail in a small general hospital 
surgical service. The special equipment used and 
modifications of previously published procedures 
which make possible completion of the entire pro- 


Heart Size from Standard Chest- Films and Pliolc- 
fluorograms. Paul C. Hodges, M.D., Professe 
of Roentgenology, University of Chicago. 
Abstract: In ordinarj' stereoscopic chest fc.: 
made without any attempt to synchronize & 
exposure with the cardiac cycle, there is seldon 
much difference in the size of the two cardiac 
shadows, and, when correction is made for diver- 
gent distortion, either silhouette may be accepted 
as reasonably comparable to the true frontal 
plane area of the heart. When the heart shador 
is significantly larger in one film than in the other, 
the larger of the two will be found to be appror- 
imately the diastolic size. It is extremely Impwh- 
able that, in making a stereoscopic pair, both 
films will show a silhouette significantly less than 
diastolic size. These facts have had wide taat 
acceptance among clinicians. There is, ho'veut 
much divergence in the opinions as to hmv 
work-up of the silhouette should be done, in- 
verse diameter is easy but in 'if*' 

obesity, pregnancy, etc., is undependable, we- 
putations based on the actual rneasuremej ;. 
frontal plane area are dependable hut rat 
cumbersome. This paper presents , 

short-cuts that have been ^ ' 

laboratory for several years and ^.s 

paper by Dr. Gerhart Schwarz in which ^ 
uct of the long and short diameters ^ ■ 

ette is substituted for applicable 

of area. The product of diameters PP . 

to either standard size films or mmmturel 

but is particularly useful with the latter. 

Correlation Between the Frontal tb 

Product of Long and Short ' 

Cardiac Silhouette. Gerhart Oiicago. 
Assistant in Radiology, 

A bstracl: A review of the whole sub]^^ 
gen-ray determination of heart s l 
duction of an equation and nomogmm 
frontal plane area may e co of tbe 

product of the long and . advantage 
cardiac silhouette. The pa’-df ®/„ece5sity d 
this approach is that it avoi 
building up new standards o n 
and makes it Possible to einpU^^ 
that have been accumulate » plj.- 

those who have been measuring 
silhouette with a plamnieter. 

Congenital Partial Atresia of th^^^ p, p. 

ated with Congenital 

O’Bannon, aid., W sign* 'j.: ^ 

Abstract: A newborn mtan 

symptoms of congenital atie^^_ 
with tracheo-esophageal gjophages' n 

vealed the presence of parti 
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! with diverticulum. No similar case was found in 
: a search of the literature. 

^■Diagnostic considerations are discussed, and their 
.'importance is emphasized in view of the iinprove- 
: raent recently achieved in surgery of congenital 
esophageal anomalies. 


.'iifuse Pulmonary Adenomatosis. L. W. Paul, 
Associate Professor of Radiology, Uni- 
;n’ersity of Wisconsin. 

Abstract: Human pulmonary adenomatosis is a 
: ware disease of unknown cause characterized by 
iftlie development of multiple alveolar-cell aden- 
r.omatous tumors. A brief review of this condition 
:-.is given and five cases are reported in some detail. 
rJhe roentgen changes are discussed and illus- 
trated, together with the clinical and pathological 
.^findings of interest. 


;..iphalopelvimetry: Review of 400 Cases. L. A. 

, .ScARPELLiNO, M.D,, Kansas City, Mo. 

■ 'Abstract: This paper is based upon over 400 cases 
.. of pelvic and cephalic measurements, with correc- 
. lion of the growth curve of the fetal head in ntero, 
...and correlation with the size of the fetal head 
....after deliver}’. The films were made at various 
.vtiraes in pregnancy, from fifteen weeks onward, 
,,and the fetal head size was calculated to the de- 
^ . Jivet}' date by use of the corrected growth curve. 
yTo date, such calculations — regardless of the time 
,5a pregnancy that the film is taken — appear to be 
.m agreement with measurements of the delivered 
■’.head, within an error of =±=1 per cent. The 
'^ method is applicable not only to vertex presenta- 
tions, but also to breech presentations and twin 
^ pregnandes, instances of which are included. 

urtherrriore, a practical method of measuring the 
r ' asymmetrical pelvis is developed, based on the 
,j"ork of Ball and Marchbank with modifications. 


..4^ignant Melanoma in Infancy: Report of Three 

' ...Uses. Peter E. Russo, M.D., Oklahoma City, 
■' , Dkla. 


^^yAbslracl: ^ The three cases are as follows: (1) 
'^®86Fital lesion in a five-weeks-old child proved 
n> melanoma; (2) a similar condition 

in a three-year-old Indian girl, w'ho came 
j ®“*^opsy; (3) a case in a three-year-old colored 
' ^ ha ' ^^'■^°'5gh a metastatic lesion developed, 
'* ^“’^''ived over three years without evidence of 

recurrence. 


Diagnostic Errors and 
gra^" Cases. Lt. Col. Robert C. Pender- 
?■' A.U.S., AND AIator George L. 

I paper deals with the technic, film 

j OHraiA results of Pantopaque myel- 

V'T.i piial ^^'ried out in an Army General Hos- 
l,C'it!Tori 5S laid upon sources of 

ji'' '' diagnosis of ruptured intervertebral 


disks and upon the patterns obtained when the 
opaque medium is accidentally injected outside 
the subarachnoid space. The results of 215 
Pantopaque myelograms are analyzed, with com- 
parison of the roentgenologic and operative find- 
ings in 57 cases. Apparatus used is briefly de- 
scribed, with special mention of a simple device for 
supporting the fluoroscopic screen above the 
patient and for obtaining spot films. 

Diffuse Calcification of the Pancreas. Major 
Arthur J. Present, M.C., A.U.S., and Milton 
J. Geyman, M.D., Santa Barbara, Calif. 

Abstract: Diffuse calcification of the pancreas, 
though rarely reported, probably occurs more fre- 
quently than is suspected. The criteria for the 
diagnosis are presented, with report of two cases. 

The Last-Straw Principle in Lower Back Disability. 
W, Warner Watkins, M.D., and R. Lee Foster, 
M.D., Phoenix, Ariz. 

Abstract: This paper is based on a study of 100 
cases of lower back disability without visible bone 
injury, evaluated by the Medical Advisory Board 
of the Industrial Commission of Arizona, 1934 to 
1942. 

Some forms of arthritis, especially in the osteo- 
arthritic group, are good examples of attempts at 
adaptation to stresses on joints or periarticular 
structures. Such adaptation may be effective 
over a considerable period, but may finally fail in 
connection with some trivial stress which repre- 
sents the “last straw,” breaking the adaptation 
to a long chain of slowly developing changes. 
When this point is reached and pain develops, 
with or without trauma, the back is likely to re- 
main painful, unless a persistent and individual- 
ized treatment regime is applied to restore the 
adaptive control of the situation. 

Careful study of the x-ray appearances, tracing 
the development of bone changes, is often helpful 
in understanding the symptoms and is a good ex- 
ample of the fine art of roentgen interpretation 
in conjunction with clinical observations. 

Roentgen Studies Concerning the Collapsibility of 
Tuberculous Cavities. Ernst A. Schmidt, M.D. , 
Professor of Radiology, University of Colorado, 
and Charles J. Kaufman, M.D., Denver, Colo. 
Abstract: The determination of the presence and 
character of cavitation is of paramount impor- 
tance in pulmonary tuberculosis not only w’ith re- 
gard to prognosis and principles of treatment in 
general but even more so with regard to the indica- 
tions for collapse therapy in particular. As a rule, 
the ordinary inspiration roentgenogram furnishes 
sufficient information concerning the size, loca- 
tion, wall thickness, and other morphological char- 
acteristics of cavities. However, it frequently 
permits only indirect or inconclusive deductions 
regarding the collapsibility of the cavities. 
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The authors have studied the behavior of such 
cavities under varjdng physiological and path- 
ological conditions which produce changes in the 
volume and pressure factors of the thoracic cage 
(different respirator}^ phases as well as Mueller’s 
and Valsalva’s experiments) and have comple- 
mented these findings by tomographic studies. 
They discuss the practical application of their 
findings with regard to prognosis and selection of 
treatment methods. 

Bronchography; Method; Anatomical and Path- 
ological Considerations. Hugh F, Hare, M.D., 
and ALA.GXTJS I. Smedal, M.D., Boston, Mass. 
Abstract: An analysis of the various methods of 
bronchoscopy is undertaken. The combined 
intratracheal and fluoroscopic method has been 
found a most satisfactor}' procedure. 

The anatomy of the bronchial tree following the 
classification of Adams and Davenport is dis- 
cussed. 

Some Clinical and Roentgenological Obsen’ations of 
Yaws in the Southwest Pacific Area. Major 
Walter T. Stork. M.C., A.U.S., axd AIajor 
C-ARL W. Fleet, M.C., A.U.S. 

Abstract: A'aws is the most common disease of 
the bones, joints, and skin in the tropics. Both 
acute and chronic cases were observ-ed by the 
authors in their tom of duty. A series of 886 
cases was followed for a period of several months, 
including the juxta-articular type, goundou, 
gangosa. crab yaws, and hyperkeratotic types. 
The roentgen findings in the skeleton are dis- 
cussed. as well as the clinical and laboratoiy* 
obseiwations. 

Trauma is considered an etiologic factor. That 
the disease is non-venereal is concluded from the 
clinical findings and observations. The skin 
lesions, which are often multiple, have a predilec- 
tion for the region of the anus and buttocks. 
Response to arsenicals is dramatic. Symptoms 
are relieved; large ulcers heal in a few weeks; 
sclerotic consolidation changes in bone lesions are 
not unusual. Penicillin produced excellent re- 
sults in one case of the gangosa type. 

Cardiac Roentgenokj-mographic Findings in Myas- 
thenia Gravis. Rich.ard C. Batt, M.D., Berlin, 
N. H. 

Abstract: In 1939 the author detected cardiac 
roentgenokymographic changes in patients from 
the myasthenia gravis clinic of the Massachusetts 
General Hospital. Changes were constantiv ob- 
served following a test dose of prostigmine. Pre- 
vious cardiac studies on these patients had all 
been negative. Although this study shows that 
there are no characteristic kjTnographic changes 
in the heart in myasthenia gravis, kj'mograms 
made in the upright position frequently show a 
slight retardation of the heart rate after prostig- 
mine. Deceptive changes in wave form are con- 


stantly produced by this altered heart rate. Tie 
chief value of the paper is its revelation of tie 
commoner pitfalls which the imwar}' physicin 
may encounter in roentgenokymographic disgrA 
sis. 


The Range of Usefulness of Intravenous Pyelogi- 
phy. Leonard A. Myers, M.D., Houstv. 
Texas. 


Abstract: A discussion of the scope of excretor 
urography in the interpretation of kidney as! 
bladder pathologyq preparation of the patiert; 
procedme of examination, with emphasis on iri- 
vidualized attention to the functional status ci 
both kidneys, proper ureteral compression at fe 
period of maximum clearance thrust, a more cos- 
plete ureteral study, and use of concentratid 
media for cystographic study. 

Coccidioidomycosis with Special Reference to Pro- 
tracted Primar}’’ and Post-Primary Imol\eine.i!. 
Ray a. Carter, M.D., Clinical Profosoi o. 
Medicine (Radiology), University of Souftffi 
California, .and Major Horace J.amison, -M-l, 
A.U.S. . 

Abstract: A correlation of the e-vpfience ^ 
coccidioidomycosis in a mih'tary hospita , 

0 fth.L 0 SAnieteC 0 .nlyH 0 ,pj.^ 


’H*' ... 


tations which are apt l,. , 

acute progressive disease in contrast to cbroni , 

volvement. 

Eosinophilic Granuloma joi h 

B. Hamilton, M.C., A;y.S., -W J 
Earner, M.C., AMS., 

NEDY, M.C., A.U.S., 1st L . ^ 1 

M.C., A.U.S., -AND Lt. Col. Ha-xs 

M.C., A.U.S. 


Roentgen Findings in and ^cmt 
r., MiWUY A. Olix, * 1- 


of tk. ■ 




Shoulder Joint. H.arey A- ’ 
Professor of Radiology^ Chicago - : 




Giant-Cell Tumor of Soft-Tissue Ongi • 

I. Smedal, M.D., Boston, i as.. ^ 
Papers also to be contribute ^ P ^ 

hart, M.D., AND B. A. 

Rock, Ark., and by E- -K- 
Detroit, Mich. 


THERAPY SECTION 

of the Breast: ^ f ' 

a Period of Twenty \ ' 


Surff' 


.k.K, >'■ 5 


VorK Jn; 

-Rosh. M.D., Instructor in 

University. _ . three 

jct: Patients are 

,s: those who came dire«. 
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Hospital for a primary breast condition; those 
referred from other hospitals for irradiation 
following surgical procedures; those referred 
from other institutions or physicians for custodial 
care or treatment for advanced mammarj' cancer. 
Questions of race, age, marital status, lactation, 
extent and character of the lesion, the presence or 
absence of metastases are discussed. The rela- 
tionship of pregnancy and breast cancer is con- 
sidered. 

The methods of irradiation emploj’ed are given in 
: detail. Evaluation is attempted of the effect of 
: other forms of therapy used in some cases. The 
: treatment of advanced cases is described. Statis- 
r tical data are presented, with determination of 
' results as far as possible. 

Five Years Experience in General Therapy. Asa 
Seeds, M.D., Portland, Ore. 

Abstract; Observations on a small teaching tumor 
: clinic and the distribution of service to the public. 

A philosophic analysis of the opportunities as well 
; as the requirements of a general treatment clinic, 
both tumor and non-tumor. 


Present Status of X-Rays in the Prevention and 
Treatment of Infections. James F. Kelly, 
'• M.D., Professor of Radiology, Creighton Uni- 
■ versity, Omaha, Nebr. 

■■■'■ A.hstracl: Experimental and clinical investiga- 
tions of x-rays in the prevention and treatment of 
r- infections during the past fifty years prove con- 
clusively that the rays affect living cells in a rela- 
•- tively short time, and, as a result, the patient’s 
. resistance is inereased. 

' irradiation precedes the introduction of 

the infectious organism or its toxin, an immunity 
found to exist. This effect is easily dem- 
' onstrated in infections associated with a severe 
, oxemia, such as surgical mumps, gas gangrene, 
forms of acute peritonitis, and erysipelas, 
m which an immunity of short duration may be 
,■ ound. This antitoxic effect of the x-rays may 
' a so be noted in some of the more chronic infec- 
' • tuberculous lymph nodes in the neck. 

" • the data presented in this paper 

/ ^'1 ead to a more complete study of some of the 
/ in ections which, up to this time, have failed to 
. • espond favorably to the x-rays but which should 
0 so if irradiation could be given at the proper 
^'tne and in proper amounts. 

/; apparatus capable of influencing infectious 
Dro found practically everywhere and its 
'' infp^r 'in.rries little danger, radiotherapy of 
' should be encouraged and used by all 
ir, practitioners. 


' To!km°^ ™ Treatment of Hypertrophy of 

Avt.! ^ Fostphar^mgeal Lymphoid Tisi 

/ hony F. Rossitto, M.D., Wichita, Kan: 

Abstrari - 'tj. - . 

, laj.- , • { on nse of x-rays for infected and 

W onsils and adenoids, especially in yo 


children, holds an enviable position in the treat- 
ment of these conditions. Roentgen therapy is 
not used to displace surgical treatment but to 
forestall surgery. Results seem to indicate that 
when the lymphoid hypertrophy has been reduced 
and the infection removed by irradiation, no other 
therapy is indicated. Because of the consistently 
good results, the method should be advocated 
more generally and the treatment should be rec- 
ognized and encouraged by more radiologists. 

Painful Shoulder: Its Diagnosis and Treatment. 
W. I. LeFevre, M.D., Cleveland, Ohio. 

A bstract: Discussion of non-traumatic cases only. 
Diagnosis made both clinically and with plain 
anteroposterior view of the shoulder. X-ray 
finding usually negative. Most cases classified as 
“neuritis” or “bursitis.” Treatment with low- 
voltage x-rays; technic given in detail. 

Photography as an Aid in Treating Lesions of the 
Cervix. Charles F. Bowen, Columbus, Ohio. 
Abstract: The most difficult problem in treating 
lesions of the cervix is to be able to recall (or to 
have on record) how each looked at each visit. 
With perhaps fifteen or twenty cases, requiring 
frequent visits, it is difficult to remember details. 
With superficial lesions on the body, I have always 
made photographs as part of my records. After 
several years of experimenting, I have devised an 
arrangement of lights which makes it possible to 
obtain similar records in the case of the cervix. 
This consists of a ring of lights which fits over a 
cylindrical speculum. Any type of camera can be 
used and pictures of any size can be made, either 
in black and white or in colors. 

X-Ray Therapy in Some Common Diseases of the 
Eye. Dalton Kahn, M.D., Toledo, Ohio. 
Abstract: X-ray therapy is indicated in the treat- 
ment of many diseases of the eye, especially 
those accompanied by infection. The relief of 
pain and of excessive lacrimation is usually mani- 
fest in six to eight hours. In some of our cases of 
corneal ulcer complete healing occurred in forty- 
eight hours. Small doses with filtration were used 
in all instances. No damage has been noted as a 
result of irradiation. Two cases of glaucoma are 
reported rvith spectacular relief of pain, although 
the tension was not lessened. 

Eosinophilic Granuloma: Case Reports; Lj'mph 
Node Involvement and Therapy. Carroll C. 
Dundon, M.D., AND Thomas C. Laipply, M.D., 
Cleveland, Ohio. 

Abstract: Eosinophilic granuloma is a destructive 
lesion of bone which may produce a periostitis and 
an adjacent soft-tissue mass. Regional lymph 
nodes may be involved. Lesions have been de- 
scribed in almost all large bones of tlie body. The 
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incidence is greatest in the first and second decades 
of life. The characteristic cell is the histiocyte 
and there may be many or few eosinophilic leuko- 
cytes. 

Four cases arc presented. One of these patients, 
a girl 17 years of age, had severe constitutional 
symptoms which were thought by the clinician to 
certainly indicate a malignant tumor. A chest 
wall mass which surrounded the lesion of the 
stenium measured 12 X 11 X 4 cm. in size. It 
was not controlled by 1 ,000 r (air) of high-voltage 
radiation, but responded to an additional dose of 
2,100 r (air). Biopsy was done before and after 
irradiation. A G-cin. lymph node of the right 
axilla showed the typical picture of eosinophilic 
granuloma. Other lymph nodes were controlled 
by irradiation. The patient has remained well 
for six months. 

Lymphoepithelioma. Gai.un M. Tice, M.D., Assist- 
ant Professor of Radiology, University of Kansas. 
Abstract: An uncommon, radiosensitive tumor 
occurring in the nasopharynx. Summary of the 
literature and rcfiort of twelve cases. 

Liposarcomu. Norman McCormick, M.D., Wind- 
sor, Ontario. 

Abstract: Considerable difTercnce of opinion pre- 
vails as regards the radio.scnsitivily of liposar- 


comas. ■ Very few instances are recorded in wiilch 
radiation in adcciuate dosage lias been cmiiloycd 
in their management, and brief and iiicompiitc 
periods of follow-uj) examination detract con- 
siderably from the value of many pajiers. .1 
satisfactory mode of treatment lias not been at- 
tained, as, with the po.ssible exception of tlie It'S) 
malignant forms, local recurrence and iillimate 
death from meta.stasis is the rule. 

A single case of liposarcoma, confirmed Insloloji- 
cally, has been encountered by us among a .wrics 
of more than 2,100 cancer patients, Tliisn'cb 
reported willi clinical photographs of the patient 
before and after operation, x-rays of (lie dicsl, 
jihotographs of the ■ piiliiionary metastasis, aiid - 
photomicrographs of the original timior awl it* 
recurrence. 


THE CARMAN LECTURE 


R. R. Newell, M.D., Profc.ssor of Radiology at 
Stanford University, San Francisco, well kiiomijt 
his' work in radiation therapy, was chosen >J ' *- 
. Program Committee to present the Carman Lee m • , 
His subject was to have been “Ihc 
Quality (Wave Length) in Radiation 
The lecture will be presented later in RAmotoa . 
a printed essay. 





ANNOUNCEMENTS AND BOOK REVIEWS 


NOTICE TO DIPLOMATES OF AND 
CANDIDATES FOR AMERICAN BOARD OF 
RADIOLOGY 

111 order to facilitate the mailing out of notices, it 
is requested that all diploniates of The American 
Board of Radiolog)' and candidates for certificates 
who have been in the Armed Services, or for any 
other reason have changed their addresses in the 
past two years, notify the undersigned immediately 
of their present address or an address at which mail 
will always reach them. 

B. R. Kirkltn, M.D. 

Mayo Clinic 
Rochester, Minn. 


NORTH CAROLINA RADIOLOGICAL 
SOCIETY 


The Fall Meeting of the North Carolina Radio- 
logical Society was held at Watts Hospital, Durham, 
October 5 and 6. Papers were presented by C. L. 
Gray, M.D., of High Point, N. C. ; James E. Hemp- 
Ml, M.D., of Charlotte; George Baylin, M.D., of 
Durham; G. B. Murphy, M.D., of Asheville; Paul 
r. McCain, M.D., of tlie State Tuberculosis Sana- 
torium; J. Lamar Callaway, M.D., of Durham; 
Robert J. Reeves, M.D , of Durham; Vincent 
Mcher, M.D., of Charlottesville, Va.; Hugh F. 
ore, M.D., of the Lahey Clinic, Boston, Mass. 


“send to their colleagues of America the expression 
of their best thanks as well as that of their vivid 
admiration for the help given and the sacrifices they 
have accepted for the victory of the Allied Nations.” 


Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 

The Intervertebral Disc, with Special Refer- 
ence TO Rupture of the Annulus Fibrosus 
WITH Herniation of the Nucleus Pulposus. 
Second Edition. By F. Keith Bradford, M.D., 
Houston, Texas, and R. Glenn Spurling, M.D., 
Louisville, Kentucky. A volume of 192 pages, 
with 70 illustrations. Published by Charles C 
Thomas, Springfield, 111,, 1945. Price S4.00. 

The Medical Annual 1945. A Year Book of 
Treatment and Practitioner’s Index. Edi- 
tors: Sir Henry Tidy, K.B.E., M.A., M.D. 
(Oxon.), F.R.C.P., and A. Rendle Short, M.D., 
B.S., B.Sc., F.R.C.S. Published by John Wright 
& Sons Ltd., Bristol, and Simpkin Marshall 
(1941) Ltd., London. 


second INTER-AMERICAN CONGRESS OF 
RADIOLOGY 

The Second Inter-American Congress of Radiol- 
1 originally scheduled to meet in Habana, Cuba, 
under the presidency of Dr. Pedro 
f has been postponed to Nov. 17-22, 1946. 
(i that by that date adequate transporta- 

n and entertainment facilities can be assured. 


•^request FROM THE RADIOLOGISTS OF 
FRANCE 

Coliez, President of the Hospital 
Assoc" Paris and Vice-President of the 
letter French Radiologists, there comes a 
’’equest .i'^^®*"™S_from French radiologists, with the 
' ^hem r • American colleagues forward to 

■ with'^'T^ papers published since 1938, deal- 

■ and ca ^®Pocts of radiology, electrotherapy, 

control. Reprints should 
Coliez, 25, Rue Franklin, Paris, 

"Ti™ ’ 

French radiologists,” writes Dr. Coliez, 


Book Reviews 

Pulmonary Tuberculosis in the Adult; Its 
Fundamental Aspects. By Max Pinner, M.D., 
Chief, Division of Pulmonary Diseases, Monte- 
fiore Hospital for Chronic Diseases, New York; 
Editor, American Review of Tuberculosis; Clin- 
ical Professor of Medicine, College of Physicians 
and Surgeons, Columbia University, New York. 
A volume of 579 pages, with 59 illustrations and 
graphs. Published by Charles C Thomas, 
Springfield, 111. Price S7.50. 

This book clearly merits the attention of all who 
are interested in pulmonary tuberculosis from any 
angle since it is extremely logical in its presentation 
of the known facts of the disease, emphasizing its 
fundamental aspects, and represents an interpreta- 
tion by an outstanding phthisiologist. 

The text contains the important references bear- 
ing on the subject and is illuminated by the author’s 
clearly expressed opinions on many therapeutic 
points concerning which there has been a good deal 
of past controversy. 

It should be a valuable addition to any medical 
library' . 
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Editor’s Note. — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M.D. , 607 Medical Arts Bldg. , Syracuse2, N. Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wacker Dr., Chicago 6, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 


AHKAHSAS 


Illinois Radiological Society. — Secretary-Treasurir, W 
liam DeHollander, M.D., St. Johns’ Hospital, Spri: 
field. Meetings quarterly by announcement. 
Illinois State Medical Society, Section on Radukg. 
■ Secretary, Frank S. Hussey, M.D., 250 East Sup«ri 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secrelary-Trussfi 
Harold C. Ochsner, M.D., Methodist Hospital, India 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club.— Secretary, Arthur W. Et^i: 
M.D., Suite 326 Higley Building, Cedar Rapids. 
luncheon and business meeting during annual sesss 
of Iowa State Medical Society. 


Arkansas Radiological Society.— Secretary, J. S. Wilson, 
M.D., MonticeUo. Meets every three months and 
annually at meeting of State Medical Society. 


CALirORHlA 

California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children’s Hospital, 
San Francisco. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Acting Secretary, Frederick 
H. Rodenbaugh, M.D., 490 Post St., San Francisco. 
Meets annually with California Medical Association. 
San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., U. S. Naval Hospital, San Diego. Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carlton 
L. Quid, University Hospital, Medical Center, San 
Francisco 22, Meets monthly on the third Thursday 
at 7:45 P.M., first six months of the year in Lane HaU, 
Stanford University Hospital, and second six months 
in Poland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club.— Secretary, A. Page Jackson, 
jiP.’’ Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 


CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
—Secretary, Climan, M.D., 242 Trumbull St., 

tiarttord 3. Meetings bimonthly, second Thursday. 

ELORIDA 

norida Radiological Society.— Secretary-Treasurer. T. F. 
Pitman, M.D., Blanche Hotel Annex, Lake City. 


GEORGIA 

Georgia I^diological Society.— Secretary-Treasun 
James J. Clark, M.D., 478 Peachtree St., N. I 
Atlanta 3. Meets in November and at the annu 
meeting of State Medical Association. 


ILLINOIS 

Chicago Roentgen Society.— Secretary, Fay H. Sauire 
M.D., 1753 W. Congress St., Chicago 12 Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


KENTUCKY 

Kentucky Radiological Society. Secrelary-Tiau< 
Sydney E. Johnson, 101 W. Chestnut St., Lomsnlk- 

LOUISIANA 

Louisiana Radiological Society ^ & 
Johnson R. Anderson, M.D,, North Lo"* 
tarium, Shreveport. Meets annually at sa 
State Medical Society. 

Shreveport Radiological 

Jones, M.D., 2622 Greenwood Road MeeU mo 

September to May, third Wednesday, 

MARTLAND 

Baltimore City Medical Society, 

Secretary, Charles N. Davidson, M.D.. IW 
St., Baltimore 1. 

michigak 

Detroit X-ray and Radium 

E. R. Witwer, M.D., Harper Hospital D 

ings first Thmsday of ^ch mMt^om 

at Wayne County Medical 

Michigan Association fldg- 

Bruce MacDuff, M.D., 201 Sherman ms. 


MINNESOTA 


inesota Radiological 

istrom, M.D., Minneapolis General 

polls 26. Meetings quarterly. 
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■'pitals, Boston, Mass. Meets monthly on third Friday 
5at Boston Medical Library. 

NEW HAMPSHIRE 

Hampshire Roentgen Society. — Secretary-Treasurer, 
"Richard C. Batt, M.D., St. Louis Hospital, Berlin. 

' NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
3rind!e, M.D., 501 Grand Ave., Asbiiry Park. Mcet- 
■■■ngs at Atlantic City at time of State Medical Society 
Ind midwinter in Newark as called. 

NEW YORK 


Pittsburgh Roentgen Society. — Secretary-Treasurer, Les- 
ter M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24. Meets second Wednesday of each 
month at 6:30 P.M., October to May, inclusive, at 
The Ruskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES ' 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 


Usociated Radiologists of Nero York, Inc. — Secretary, 
. Villiam J. Francis, M.D., East Rockaway, L. I. 
['Jfooklyii Roentgen Ray Society. — Secretary-Treasurer, 
.eo A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
leets fourth Tuesday of every month, October to April. 
: Buffalo Radiological Society. — Secretary-Treasurer, 

osepb S. Gian Franceschi, AI.D., 610 Niagara St., 
' jiuffalo 1, Meetings second Monday evening each 
jonth, October to May, inclusive. 

, kntrolNew York Roentgen Society. — Secretary-Treasurer, 
arlton F. Potter, M.D., 425 Waverly Ave., Syracuse 
; iO. Meetings in January, May, and October. 

Tmg Island Radiological Society. — Secretary, Marcus 
rrbener, M.D., 1430 48th St., Brooklyn 19. Meetings 
Jtirth Thursday evening each month at Kings County 
fedical Bldg. 

Roentgen Society. — Secretary, Wm. Snow, 
NlD., 941 Park Ave., New York 28. 

f Chester Roentgen-Ray Society. — Secretary, Murray P. 
^ foep, M.D., 260 Crittenden Blvd., Rochester 7. 

ieets at Strong Memorial Hospital, third Monday, 
,!,^pten]ber through May. 


NORTH CAROLINA 

fdiological Society of North Carolina. — Secretary- 
Major I, Fleming, M.D., 404 Falls Road, 
y.- Ky Mount. Meets in May, and October. 


TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frdre, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas- Fort Worth Roentgen Study Club. — Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, M.D., Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan€ 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 


:>■; NORTH DAKOTA 

^okota Radiological Society. — Secretary, Charles 
- M.D., 1338 Second St., N.. Fargo. 

-f, 

'■ , OHIO 

'•7 In Society. — Secretary, Henry Snow, 

^ nniwl Bldg., Dayton 2, Next meeting at 

lie I M the Ohio State Medical Association. 

^ 'lotfn'u R'^^^c)logical Society. — Secretary-Treasurer, 
r M.D., 11311 Shaker Blvd., Cleveland 

fourth Monday of each 
'■'Zn April, inclusive. 

of the Academy of Medicine (Cin- 
Brm, °®?^Senologists). — Secretary-Treasurer, Sam- 
^0^ Race St., Cincinnati 2. Meet- 
>// ^ tlard Tuesday of each month. 

J., p PENNSYLVANIA 

L. E ^n^^J^R^^iological Society. — Secretary-Treasurer, 
M.D.. 416 Pine St., Williamsport 8. 


^ annuaify." 

Rciy Society. — Secretary, Calvin 
liJ'iltstsfirst’Jr’®-! Jefferson Hospital, Philadelphia 7. 
A ^lober to ^ M each month at 8 : 00 P.M., from 

V flails, 2i g ™ Thomson Hall, College of Physi- 


Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting in May and one 
day in connection with annual meeting of State Medical 
Society in September. 

University of Wisconsin Radiological Conference . — 
Meets first and third Thursdays, 4 to 5 p.m., September 
to May, inclusive, Room 301, Service Memorial Insti- 
tute, 426 N. Charter St., Madison 6. 


CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar Ave., 
Montreal. 

La Societe Canadienne-FranQaise d’Electrologie et d 
Radiologic Medicates. — General Secretary, Origfene Du- 
fresne, M.D., Institut du Radium, Montreal. Meets 
on third Saturday of each month. 


CUBA 

Sociedad de Radiologia y Fisiolerapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meets monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Basilar Impression Resembling Cerebellar Tumor: 
Report of a Case. Donald L. Custis and A. Ver- 
bruggben. Arch. Neurol. & Psychiat. 52: 412-415, 
November 1944. 

The authors add another case to the 19 instances of 
platybasia previously reported by American observers. 
The condition is generally considered as a develop- 
mental anomaly of the craniovertebral boundary 
characterized by an invagination of the basiocciput due 
to upward projection of elements of the atlas and axis. 
The atlas is commonly fused rvith the occiput. This 
bony malformation results in encroachment on ad- 
jacent neural structures, notably the medulla, cere- 
bellum, cranial nerves, and upper cervical cord. It is 
difficult, however, to explain -why symptoms first appear 
in adults rather than in children. 

The diagnosis rests on roentgenographic demon- 
stration of an appreciable part of the odontoid process 
above a line drawn from the posterior border of the 
foramen magnum to the posterior portion of the 
palatine bone. 

The authors’ patient was a 55-year-old man with a 
two-and-a-half-year history of progressive gait in- 
stability, as well as other cerebellar signs. Positive 
roentgenographic signs were present and^at operation 
the cerebellar tonsils were found to be displaced under 
the lamina of the atlas. Beneath this was a definite 
bulge of the medulla. 

Surgical decompression, including the removal of 
any constricting bone, dura, or arachnoid, is advocated. 

EomN 0. Pearson, M.D. 

■ (University of Michigan) 

Lateral Movement in the Atlanto-Axial Joints and 
Its Clinical Significance. J, Dankmeijer and B. J. 
Rethmcier. Acta radiol. 24: 5-5-66, Feb. 28, 1943. 
(In English.) 

The authors have made investigations of the possi- 
bility oflateral movements of the atlas in relation to the 
axis, using cadaver material and living subjects. From 
their observations they conclude that a lateral mobility 
of the axis in relation to the epistropheus is to be re- 
garded as normal. Roentgenologically these move- 
ments can be recognized by an asymmetrical position of 
the odontoid process in the foramen and by the changed 
position of the articular surfaces. An asymmetrical 
position of the odontoid process, however, may also be 
caused by movement of the axis in relation to the atlas 
or by an anomaly in the structure of the axis. In view 
of these observations, prudence is advised in the inter- 
pretation of such asymmetry as indicative of an atlas 
luxation. Max Sgautzer, M.D. 

THE CHEST 

Simple Method for Taking Stereoscopic Chest Films. 
Stuart P. Hemphill and Melbourne W. Diercks. U. S. 
Nav. M. Bull. 44: 160-169, January 1945. 

The authors describe the use of a sheet of Masonite 
board, 1/8 in. thick, attached by metal clips to the 
front of a vertical cassette holder, for taking stereo- 


scopic chest films. The patient is positioned against tb 
board and, without disturbing him or changing th 
position, the films are inserted in the grooves ot th . 
cassette holder. With two persons — one to manipulate 
the controls of the x-ray machine and shift the s-ra; 
tube between exposures and another to change the cas- 
settes — it was found possible to obtain satisfaclcij 
stereoscopic radiographs of the chest within 15 seconis 
during which time the average patient can easily sus- , 
pend respiration in inspiration. This arrangement i> . 
not quite so satisfactory as a mechanical plate change!, 
but inexpensiveness and simplicity make it a valuaMt 
addition to ordinary roentgen procedures. With this 
device, stereoscopic films of other parts of the body, as . 
the skull, cervical and thoracic spine, clavicle, nb, 
sternum, and shoulder joints, can be made in additw . 

to chest roentgenograms. 

Bernard S. KAtAyjiA>', m.d. 


Acute Suppurative Bronchopneumonia. 
lof and Alexander Thomas. Arch. Int. Med. 75: Idhh, 

fanuary 1945. . (■„» . 

Suppurative bronchopneumonia is the term app 
>y the authors to the type of bronchopneumonia ch - 
icterized by suppuration within the 5 

rheir study is based upon 120 P^ved f SM of thiscm 
lition seen at Mount Sinai Hospital, Nen - ^ 

The seasonal incidence Qu otha fo® ' 

nonia corresponds apparently with that . < 

of bronchopneumonia. As a rule, he dmse occu« 
persons otherwise apparently healthy 
incidence in children than in adults. f ,n^taiive ' 
of suppurative bronchopneumonia an gunpurs- 

aspiration pneumonia seems to ^ ‘ijtctionoftht 
tive pneumonia is often preceded by . . , jfvei, 

upper respiratory tract and is sputum- 

cough, and the expectoration j]y(.(,niino!t>i> 

Thoracic pain occurs early and is suflici y 

be regarded as a feature of the d's^®^ con*! of 
are not distinctive. The patholog or 

a severe bronchopneumonia mvoivi & \ pti- 

many portions of the lung or lung ■ . ^ jj,j,i.bani5n» of 
mary areas appears to be chiefly Y . ^scribed oo 
spill-over. Suppurative pleuntis, j; no ds- 

lytic streptococci, and pncumococc , U 

Suppurative clinical fcatu'^; 

diagnosed readily on the basis jnustbcd'fl". ; 
When it pursues a , ’o„ary 

tiated from other causes of P , gusinfcct®,®' 
notably, tuberculosis, neoplasm, fu S 
even putrid pulmonary abscess. . 

The roentgen findings in 
monia are extremely varied an ,g(,jjon m ‘I’' 

currence of one or more areas palh f 

of pneumonic infiltration was ,, 

monic, but such areas are n® iiot 

may be revealed by laminagr j ^ures, " “ Lu! 
orcUnary films. Other /o<mlg « be regarde*- 
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Jiaracteristic of the disease, liavc been classified by 
labin (J. Mt. Sinai Hosp. 8: 32, 1941) as follows: (1) 
nterstitial infiltrations about the bronchi, blood vessels, 
.nd interlobular septa; (2) homogeneous densities, 
ithcr single or multiple, of lobular, segmental, or lobar 
dstribution ; (3) changes indicating the presence of 
" ocal, segmental, or lobar atelectasis or emphysema; 
' 4) multiple areas of rarefaction indicating the presence 
■f a destructive process within the lung or bronchi; 
•-5) single abscess cavities of varying size ; (G) collections 
' f fluid and air within the pleural cavity which may ob- 
••eure the intrapuhnonary changes. These features 
• 'lay e.'iist separately or in various combinations. Roent- 
cnograms which reveal large so-called balloon cavi- 
•ies are of special interest. These thin-walled cavities 
- lay be seen in films after apparent complete subsi- 
dence of pulmonary infection. 

" Chemotherapy, including the newer sulfonamide 
rugs, and serum therapy proved disappointing in the 
authors’ series of cases. Treatment is primarily sup- 
’cortive and when vigorously pursued may greatly 
icilitate recovery. 

Cases are presented illustrating the clinical varieties 
f the disease, namely the basic localized and diffuse 
^orms, secondary suppurative bronchopneumonia oc- 
, .urring postoperatively or from some other primary 
3use, and the surgical forms — pulmonary abscess and 
.mpyema and pyopneumothorax. Examples of cere- 
ral, septic, and local complications (lattice lung and 
^ ronchiectasis) are also presented. Intrathoracic coin- 
, -)'<^fion5 account largely for the mortality in suppura- 
,.ive bronchopneumonia. The principles of their sur- 
gical management are discussed. 


At^ical Pneumonia. By the Commission on Acute 
"(espiratory Diseases. Am. T. M. Sc. 209: 55-58, 
-,,.anuary 1945. 

atypical pneumonia is an acute infection of 
‘ e respiratory tract, presumably transmitted from 
- erson to person by contact, droplets, or droplet nuclei, 
may be one or it may be several diseases produced by 
agents. It may vary from the mildest 
s f ” most severe and fatal pneumonia. It 

Arm" most important type of pneumonia in the 


^ begins gradually, wdth headache, malaise, 
liixvs ’ '^^iliiness. A dry, irritating, sometimes par- 
develops soon after onset. A roent- 
dion chest will show evidence of infiltra- 

'■pjo proportion of the cases. As the disease 

cough becomes productive. Physical 
■Most° of the smaller bronchioles appear, 

i'cigbt d moderately ill from three to 

.lis the c:onyalescence is prolonged. Recovery 

'■/extrem** ^ o from this usual picture may be 

• iscconrta “°Fie patients may be sick for tveeks, and 
"imay bacterial infections may develop. Others 
)only a -l” ®“Shtly ill that they continue to xvork, and 
/the dispa^^*^ roentgenogram will reveal the presence of 
; petted at^ • ^-nother group of cases, called "sus- 
/ given ab pneumonia,” the symptoms are as 

These na°r ^ chest roentgenogram is normal, 

'i volven,. ^o-'ve physical signs of pulmonary in- 

Th ’ "O'rover. 

deaf.(.a?^'°|°gy of this disease is still unknown. A 
' '’T betxveen the many viruses isolated 

'’gPp establ'*!? human disease has not 
'Shed. Transmission experiments in human 


volunteers using throat washings and sputa of patients 
with the disease suggest that it is an air-borne infection. 

Atypical pneumonia has shown no specific concen- 
tration with respect to race, sex, or geographic area, ex- 
cept in hospital personnel, in whom the incidence is 
significantly high. Attack rates iff certain of the epi- 
demics have varied from 14 to 40 per cent. 

It seems reasonable to consider atypical pneumonia 
as a more severe form, with pulmonary involvement, of 
undifferentiated respiratory disease. Proof must await 
further etiologic studies, but it may be said that this 
"disease” may constitute a large part of the problem 
of respiratory illness. Thus far, no intermediary vec- 
tors, such as food or insects, have been incriminated. 
Contact, droplet, and air-borne methods of transmission 
appear to provide the manner of spread. 

Benjamin Copleman, M.D. 

Primary Atypical Pneumonia of Unknown Cause, 
with Unusual Manifestations and Complications. 
Robert E. Glendy, Samuel B. Beaser, and Walter D. 
Hankins. Arch. Int. Med. 75: 30-38, January 1945. 

The 150 cases of primary atypical pneumonia which 
form the basis of this report were derived from a total of 
180 cases of pneumonia of all types encountered at an 
Army station hospital from Sept. 1, 1942, to June 1, 
1943. Complications noted among the 150 cases were: 
meningismus in 3 cases, pleural effusion in 4, pro- 
nounced leukopenia in 1, infiltration simulating tuber- 
culosis and a spontaneous pneumothorax in 1, pulmo- 
nary abscess in 4, and late secondary infection in 2. A 
number of these cases are presented in detail. 

One of the cases of primary atypical pneumonia with 
meningitis illustrates the complete ineffectiveness of 
sulfadiazine in primary atypical pneumonia and in- 
fection of the throat by secondary invaders late in the 
disease. Another is of particular interest because of the 
presence of leukocytes in the spinal fluid, xvith a late 
secondary infection of the middle ear. 

The authors call special attention to the roentgen 
features in the cases of atypical pneumonia with pleural 
effusion. Clinically it was noted that effusion oc- 
curred in patients with severe symptoms, a consider- 
able degree of prostration, a high remittent fever, and a 
strong tendency to relapse. One patient had a leuko- 
penia with a marked outpouring of immature cells in 
addition to the pleural effusion. The white blood cells 
rose on the day of defervescence, but the abnormal cells 
persisted longer. The patient was allowed up before 
the fluid was completely absorbed and had a relapse, 
which was accompanied by spread to the upper lobe of 
the right lung without further hemopoietic complica- 
tions. 

In one case the pneumonia simulated tuberculosis, 
xvith a subsequent spontaneous pneumothorax. The 
patient was admitted to the hospital with a manic de- 
pressive psychosis. Physical examination seemed es- 
sentially normal, and the temperature was normal 
throughout the period of hospitalization except for an 
elevation to 99° F. on the first two afternoons. Roent- 
genograms of the chest taken two weeks after admis- 
sion showed a soft cottony infiltration in the infra- 
clavicular region extending out into the first interspace 
from the hilus. Subsequent films showed complete 
clearing of the infiltration, but a small apical pneumo- 
thorax, extending down as far as the first and second 
interspaces. 

The cases of pneumonia with a putrid pulmonary 
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abscess presented here are unlike those reported else- 
where. The resemblance of this lesion to tuberculous 
cavitation, especially when located in the upper pul- 
monary fields, is noteworthy. Tuberculosis was 
ruled out in the authors’ cases by the clinical course 
and laboratory studies. The abscess seemed to be the 
result of infection by secondary invaders during con- 
valescence, occurring on the nineteenth, thirteenth, 
sixteenth, and forty-second day in the 4 patients with 
this complication. The only death in the entire series 
was in a case of secondary infection with pulmonary 
abscess and empyema. 

Two cases illustrate the occurrence of fever, leuko- 
cytosis, spread of the pneumonia, and prompt response 
to sulfonamide compounds during convalescence. 

Numerous roentgenograms are reproduced. 

Bronchography in Pulmonary Tuberculosis: Chronic 
Fibroid Phthisis — Chronic Productive Tuberculosis. 
B. A. Dormer, J. Friedlander, and F. J. Wiles. Am, 
Rev. Tuberc. 51: 62-69, January 1945. 

Chronic fibroid phthisis is a difficult type of tubercu- 
lous disease to treat. Many patients have had the dis- 
ease for years with sputum positive for tubercle baciUi 
and with the diagnosis made more or less by accident. 
Treatment seems well-nigh impossible because of the 
almost universal bilateral nature of the disease, its ex- 
tent, and the low vital capacity and dyspnea which 
accompany it. Bronchography has been found to 
demonstrate the essential lesions much more clearly 
than conventional radiography. The pathological de- 
velopment seems to follow the course of bronchial 
block with atelectasis and pneumonitis, to be followed 
by bronchiectasis and excavation. Suspension of sul- 
fonamide powder or sulfadiazine, as much as 2 gm. to 
each 5 c.c, of iodized oil, was found to improve the 
clarity of the bronchograms. In 3 cases repeated in- 
stillations of this mixture resulted in the disappearance 
of tubercle bacilli from sputum which had been positive 
for many years. It is suggested that this suspension 
may sterilize chronic bronchiectatic areas and cavities 
in cases of this type. This same form of treatment was 
used preceding major surgery, as thoracoplasty, and 
the postoperative course appeared to be smoother in all 
respects than in any earlier series of cases. Ten 
case reports with reproductions of bronchograms are 
included. L. W. Paul, M.D. 


Radiological Findings in Tracheo-Bronchial Tuber- 
culosis. C. C. Birkelo and D. A. Poznak. Dis. of 
Chest II: 26-35, Januar3--February 1945. 

Endobronchial tuberculosis is commonly found in 
small and large bronchi near the cavities which they 
drain. It is seen less frequently at points distant from 
cavities. Bronchoscopy is the method of choice both 
for diagnosis and treatment, but frequently reliance 
must be placed on the physical and roentgen examina- 
tions in selecting cases for bronchoscopic study. The 
authors group certain suggestive x-ray findings as di- 
rect and indirect. The direct findings are as follows: 

(1) Small areas of atelectasis without visible shift, 
usually in an apex, resulting from occlusion of smaller 
bronchi. 

(2) Sudden consolidation of a lobe in a partially col- 
lapsed lung. This may be due to a blood clot, but it 
may be the result of a bronchial ulceration with stenosis 
and is a direct indication for bronchoscopy. 


(3) Sudden spread of a lesion which had been ap- j 
parently controlled by pneumothorax or other collapFe 
procedure. 

(4) Sudden variation in size of cavities or a canty 
with considerable fluid. This may be caused by steno- 
sis, kinking of a bronchus, or endobronchial tubacu- 
losis, such as a tuberculoma or ulceration with stenosi;. 
Failure of a cavity to close or diminish in size folloiviag 
adequate collapse measures also indicates bronchial 
occlusion. 

(5) Endobronchial tuberculosis should be suspected 
in far-advanced disease with multiple and bilateral er- 
cavations. 

Indirect signs of tracheobronchial tuberculosis ate 
(1) hemoptysis of the mild or streaking type withoal 
demonstrable x-ray changes; (2) positive sputum with- 
out a demonstrable cavity; (3) persistent non-produc- 
tive cough with minimal roentgen findings. 

The authors add a table showing the results of broa- 
choscopic examination in 565 cases, which they ponp 
as "prior to collapse” (224 cases) and “suspected tra- 
cheobronchial disease” (341 cases). In 417thcesain 

ination was negative; ulceration or stenosis was pres 

ent in 148. , , 

[This paper is one of a Symposium on Tracheobro ■ 
chial Tuberculosis presented before the American o - 
lege of Chest Physicians, comprising this entire^ 
of Diseases of the Chest.] Henry K.TAtxoR.i 


A Particular Type of Tuberculous 
tation Tending to Heal Spontaneously. Lasar Dun - 
Brit. J. Radiol. 17: 274-277, September • 

This report is based on the observation of 6 
lous patients ranging in age from ;[ Jth ^ 

Each presented a circular, thm-walle ^ , 

translucency, associated with a mh&ry yp 
Tubercle bacilli were found in the ‘ ,Atoms 

Physical signs were slight or absen . . ^ I'll; 

were those of early pulmonary tube culo^ 


vere those of early pulmonary enmetin^^ 

lavities all disappeared, sometimes ' , yaryinf 
dower, than the other infiltrations, m P ... 


. of 


from nine to thirty-six i«o"ths. Since 
patients had received any of the u 


d received any or avulsto- 

measures, as artificial Pneumothorax, 


easures, as arunnai 

etc., the author suggests that a cons „javitatios 


should be adopted in cases ev, M-D- 

complex.” Sydney;. Hawley. 


Russell Buxton andjarf 


Bronchocolic Fistula, TanuaryJ 

L. Kurman. Am. J. Surg. Ajic fistub ^ 

This case is the second of hronch^ adiuittal b 


»C IJJ Wit- 

recorded. A 9-year-old colored appendrt 


recorded. A y-yeai-um ' erenous a,.,- 

the hospital with a diagnosis o g 
with perforation. He "’as operatedjn^^ 
and the diagnosis rvas proved to dcvatiw 

operative course was one of On d- 


Dperative course tv as one ui a anemia* 

temperature and sev^ ' 


emperaLuic , tVie 

wenty-eighth postoperative ay yorniP”^ ' 

to 105°, with coughing, cxamiaaP | 

oloody purulent material. jung. 

showed consolidation of the base j per c ■ 


showed consoiiaation e-i ,„ee o. • 

the sixtieth Postoperadve day 


:ne sixueta ^ ^ i 

iiercurochrome was . tlie pat- . 

lal sinus and for twenty mm gstulous 

uercurochrome-tinged sputum. with — 

lecting the right lower qua^ran _P b rt 

seemed probable. Skiodan w ^ pac- 
uendiccal fistula and a film revea 
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■could be traced upward behind the liver, extending 

■ through the diaphragm into a bronchus in the right 
dung. Tile patient was discharged with the fistula still 
■draining. Nine months later he had apparently re- 
-covered e.xccpt for a slight cough, and two years later 
he was reported to be completely normal. A roent- 
genogram is reproduced. 

: Radiological Diagnosis of Myocardial Infarction. 
David R. Cameron and Peter J. Kcrley. Lancet 1: 

; 52-53, January 13, 1945. 

; Recent studies have suggested that myocardial in- 
farction can now be diagnosed accurately by fluoros- 
:copy in a high proportion of cases. Master (J. Mt. 
rSinai Hosp. 6: 18, 1939) describes a local diminution, 

• absence, or reversal of movement of the left ventricular 
-silhouette in the infarcted area; he found one or other 

of these changes in 06 out of 100 cases of infarction. 
sThe abnormal pulsation was commonly noticed in the 
f apical or supra-apical portion of the left ventricular 
ioutline. Master considered that the abnormality, if 
.Ausible in the postero-anterior view, represented an 
.^anterior or posterior infarct, while if it was seen in the 
left oblique or lateral view, it represented a posterior 
/.infarct. Levene and Lowman (Radiology 36: 169, 

■ 1941), in addition to alteration in pulsation, describe 
. a loss of convexity of the left cardiac border in typical 
‘.cases of infarction. 

In order to determine the value of fluoroscopy in the 
v-'diagnosis of infarction, 27 patients with certain or 
.probable myocardial infarcts and 10 controls were ex- 
.amined, with the patient’s history and electrocardio- 
graphic findings unknown to the roentgenologist. 

: Since the patients were ushered one after another into 
. a darkened room, it was not possible for the examiner 
. to be biased by their facies or apparent age. 

, The left ventricular border was examined in the 
. P^tero-anterior view or with slight rotation to the 
Idt, and again in the left anterior oblique or in such 
, an approximation to it as w'ould insure the clearest 
jnew. No account was taken of an altered heart shape, 
out diminution, reversal, or absence of pulsation was 
^ noted. If one of these was seen in the postero-anterior 
; anterior infarct was assumed; if in the left 

0 lique, a posterior infarct. No more accurate locali- 

• ^bon than this was attempted. It was later realized 

at the left oblique view was not the best in which to 
, ook for a posterior infarct, for this lesion is apparent 
not in postero-anterior films. In addition, 
; amplitude of movement normally seen in 

a eft oblique position makes it more difficult to detect 

■ an* In both views the apical and supra- 

’■ ^5® nsgions were particularly observed. 

, J... “nits of this study in 14 patients with positive 

• carv ®''’‘^nnce of infarction, confirmed by electro- 

' flu with localization of the site, show that 

) diagnosis of anterior infarction is accurate, 

' itifo nnd occurrence of a posterior 

Jc are more difficult to define, 
carci^ ^®*^*®nts had a history of infarct, with electro- 
(jy l?^nis showing either auricular fibrillation or 
of g ® branch block. Deductions as to the reliability 
of cannot be made on such a small number 

ds w obvious that accurate x-ray diagno- 

tinn a** great value in obscure cases of fibrilla- 

°.Jj;>ne to infarction. 

the ^ sroup of 7 patients in whom either 

^ ory.ior the electrocardiogram was equivocal 


again show that roentgen diagnosis is more reliable in 
anterior lesions, which, in any case, are more likely to 
show convincing electrocardiographic findings. It is 
clear, however, that fluoroscopy can be of great value 
in cases of infarction masquerading as dyspepsia or a 
biliary attack. 

In the fourth group, consisting of 6 patients with car- 
diac abnormalities other than infarction and 4 normal 
persons, an anterior infarct was diagnosed in one case 
with a slight left ventricular enlargement, but no clini- 
cal or electrocardiographic suggestion of infarct. 

This study seems to show that anterior infarction can 
be diagnosed and localized accurately by fluoroscopy. 
The alterations in the movements of the heart are 
probably contributed to by a thickened or adherent 
pericardium at the site of infarct. The authors con- 
clude that it is probably wrong to look for signs of a 
posterior infarct in the left anterior oblique position. 

Preoperative Diagnosis of Patent Ductus Arteriosus. 
M. J. Shapiro. J. A. M. A. 126: 934-937, Dec. 9, 1944. 

Clinical findings in 62 patients with patent ductus 
arteriosus are presented and the importance of a correct 
preoperative diagnosis is stressed. The diagnostic 
criteria are listed as follows: (1) machinery murmur, 
(2) thrill in the pulmonary area, (3) enlarged pulmonary 
artery, (4) enlarged, pulsating pulmonary vessels, (5) 
enlarged heart, (6) increased pulse pressure, (7) stunt- 
ing of growth, (8) absence of cyanosis or clubbing of 
the fingers, (9) normal electrocardiogram, (10) history 
of cardiac lesion from birth. 

Fluoroscopic and roentgenographic examinations are 
of considerable value as aids in diagnosis, as well as in 
following the progress of the individual case. 

The author feels that a great deal can be learned by 
x-ray methods in regard to the severity of the leak and 
the amount of cardiac strain. Differential diagnosis 
from other types of heart disease and from the so-called 
venous hum is considered. It is suggested that no case 
be treated surgically unless the findings are character- 
istic. Marvin J. Shapiro, M.D. 

(University of Michigan) 

Right Retroperitoneal Diaphragmatic Hernia. N. R. 
Barrett. Brit. J. Surg. 32: 421-425, January 1945. 

Roentgen examination of the thorax in a man of 52 
complaining of abdominal pain and dyspnea on exer- 
tion revealed an opacity at the base of the right chest 
which merged with the shadow of the diaphragm and 
liver below, with a definite upper margin extending 
transversely across the lower third of the right lung 
field. Later x-ray studies, following a diagnostic 
pneumothorax, showed the mass to be extrapulmonary, 
posterior to the pleural cavity, and separate from the 
chest wall. It was lobulated and contained areas of 
different density. A barium meal examination showed 
some deformity of the duodenal cap but nothing else of 
significance. 

The diagnoses considered were diaphragmatic hernia, 
tumor of the chest wall, and tumor of the diaphragm. 
The possibility of hernia was rejected because no part 
of the intestinal tract was demonstrable in the thorax, 
the fact that solid viscera can pass into the chest with- 
out being accompanied by intestine being entirely dis- 
regarded. The other two diagnoses having been elim- 
inated, a thoracotomy was advised. At this tinie the 
patient volunteered the information, for the first time. 
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stabbed in the back by a narrow 
bladed knife twenty-six years previously, Ld a small 

fromTbeS-hnr'' ^ 

of ™ the upper aspect 

It nroved tTif demonstrated radiologicaUy 

diaphragm was 3 1/2 inches lone Th the 

complete recovery. made a 

side'^The^^^*'" common on the left 

side. The explanation of this varies witt, 1 

canal on the right will nr the pleuroperitoneal 

closure of the corrLrondfnf^”"^’'^ 
stilltobeincomSe Itff sX l'’” 

by the fact that at this stage o^devef" {^vored 

is entirely right-sided the «:+ ^'"elopment, the liver 

adult posftion^eloJthe SLXX "“^^ed its 

IS smaller than the right Thus^’-^*^'^ 

for a left-sided hernirfo occur bu th' 

m which it can be accommodated Th’'^ 
that left-sided para-esophagea ^nialTh^ 
variety because the hiatus f commoner 

line and the stomach and spleen wWch^^ 
contents of the hernia, are on the left Th! T 
traumatic perforation of fUo V chance of 

the two sides of the bodv hut equal upon 

tes„r'“ t'-sToS; 

W’ounds of’ thfX^a^X irth?/Tih^^"®‘'’^‘'"® 

sTdSL°sir n: a^rnitTcom 

chest wounds, the author ha*! n't! ^ fboracotomies for 
the diaphragm which were perforations of 

of omentum, but while this ma ®d by a small plug 
n^ay also act as thejnev of .X condition, it 

the abdominal contents being and more of 

cavity over a long period of 
large diaphragmatic hernias accounts for 

lap^seofmanyyears^iXd-^^^^^^ only after a 

onstratioXfXfpS"of the 
the thorax, but the fact that solid in 
bver, or spleen, may be the oti kidney, 

the opening should not be overiookel. 

Max CLtsfAx, M.D. 


October 19 }) 


J.VJ.,2^, 

mV' J- ®: m-ilTZZt 


i^S^I i.-ia c.„p.,ca.. 

The first pregnancy, labor and Presented, 

patient, a 31-year-old white wom^ P“crperiutn of this 
incident. About five hours aftXb 'vithout 

livery of her second child, the DaHenr^°"^”®°“® de- 
sevcre epigastric pain and was X " complained of 
came nauseated and vomited sevSiX“'' 
tions were labored and accelerated ^“P^ca- 

cyanosis and the patient appeared aiar^;? 
mm, strati.. 


thorax. ThLow^hv^-lJirds oTt'h V*“ 

ssn”!:; h^rt “ .‘.r " 

the midclavicSlar liL f t, well within 

a»ndf P«u.i,. ..d tte 

r normal. The abdomen showed the usual 

distention, and gen- 
eralized tenderness. A mass, which was thouehfto 

hppSq.SS?,”’''" “““ 

thfSSf®'*™ °' •’’! •“> '*’ k 

out thT ""T? fe^'caled increased density through- 

There was a 

distinct irregularity of the left diaphragm. Thestom- 

fnf ’/r! entrapped air, was displaced into 

the left thorax. The tip of the indwelling nasa! tube 
was in the stomach. A diagnosis of left-sided diaphrag- ’ 
matic hernia with progressive strangulation of the her- 
nia contents was made and exploration was carried cut. 

l^^'SC congenital diaphragmatic hernia, through 
which all of the hollow viscera of the abdomen had mi- - 
grated into the left thorax was found. The mesenteries 
of the stomach and intestines were elongated and there i 
had been a complete counterclockivise rotation, causing 
torsion of the pancreas, which was acutely inflamed 
and covered by a fibrino-plastic exudate with numerous 
areas characteristic of superficial fat necrosis. The 
only organs remaining in the abdomen were the spleen, 
which was enlarged to about twice its normal size, the 
liver, rvhich was also enlarged and extended three or 
four fingerbreadths below the costal margin, and the 
descending colon. The viscera were easily replaced 
■within the abdominal cavity and the hernia repaired. 

On the eleventh postoperative day, roentgenograms oi 
the chest showed an almost complete collapse of the left 
lung with an extensive pneumothorax of the same side. 
There was a marked depression of the left diaphragm. 

No fluid level could be seen. The patient was dis- 
charged from the hospital on her thirteenth postopera- 
tive day in excellent condition. The breath sounds 
and percussion notes gradually became normal, and a 
chest film about two and a half months following de- 
livery showed that the left lung had completely ex- 
panded except at the costophrenic angle. Roentgen 
studies of the thorax and gastro-intestinal tract at thi> 
time revealed a low-lying, atonic stomach situated he 
lorv the left leaf of the diaphragm. The motion o' I e 
diaphragm might possibly be considered sl'Shtly le 
stricted. The colon was redundant and atonic. Tru 
the mesenteries were still abnormally elongated cou ( 
be demonstrated by the ease ivith which the harium- 
filled viscera could be manipulated to distant corner, 
of the abdominal cavity. , 

Diaphragmatic hernia is not a common uouiP''^ _ 
of pregnancy. Four fatal cases diagnosed duun^ ,^ 
nancy have been reported. Two cases of 
hernia complicating the immediate puerperium, 
by conservative measures, without fatality, 
the literature supplies. The authors’ case is ^ 
be the first one in w-hich the patient was oP/ 


LUC iiierature supplies, i ne autnors — - 

be the first one in w-hich the patient was -p 

with a successful result. In order that 
anomalies may be recognized, and appropn® !;(udi» 
carried out, careful clinical and roentgen - 

, rtinmr'if' nrerrint, xxf WOrUCn 310 


ment earned out, careful clinical ana run 
of the thoracic organs of pregnant ivomcn 


'"O' 

mount importance. 
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THE DIGESTIVE SYSTEM 

! Melanoma of the Small Intestine. Peter A. Herbut 
';and Willis E. Manges. Arch. Path. 39: 22-27, January 
• ,1945. 

Approximately 25 cases of melanoma of the small in- 
rtestine have been recorded in the literature. In 9 of 

■ dhese the tumor was reported as primary in the small 
'^bowel, in 1C as metastatic. To the latter group the 
-..authors add 5 cases. In 3 of the cases the neoplasm 
:originated in a cutaneous nevus, while in 2 the primary 
.site was not determined. Abdominal pain, frequently 
with other symptoms of intestinal obstruction, was 
.present in 18 of the 30 cases now on record, and intus- 

...susception occurred in 10. 

. ! The authors believe that melanoma of the small 
ybowcl is usually, if not always, metastatic, for mclano- 
.,;blasts have not been demonstrated in the small intes- 
.Uine and the involvement of the bowel in known second- 
. ary melanoma is the same as in cases in which the 
, -tumor is thought to be primary. Primary cutaneous 
; .. growths may be lost sight of in the often delayed metas- 
..tasis peculiar to melanoma. Occasionally quiescent 

■ moles give rise to local and distant metastases. Au- 

■ . topsies are often, of necessity, too limited to reveal the 
■ site of a possible primary growth. 


'•*. Multiple Polypoid Disease of the Colon and Rectum. 

- ;H. L. Pugh and J. P. Nesselrod. Ann. Surg. 121 : 88-99, 

■ ''.January 1945. 

Multiple polypoid disease of the colon, termed also 
• polyposis, polypoidosis, and multiple adenomatosis, is a 
■ distinct entity and is to be distinguished from single or 
polypi resulting from irritation or infection. 

!. '.Although multiple polypoid disease occurs infrequently. 

It is of great importance because it is attended by an ex- 
' ' treme predisposition to malignant change. Patients 

- 'nth this condition are almost certain to die with cancer 
•;!' at an early age unless radical surgery is instituted 
ft- promptly. Multiple polypoid disease is familial or 

inheritable, attacking both sexes and transmissible by 

both. 

' P^'oetosigmoidoscopic examination rvill reveal 

,< e presence of polypi in the majority of patients, a 

Fientgcn study of the colon should be carried out in each 

- case. The importance of a contrast film following the 
..fj- njcctioa of air after the barium has been evacuated 

overemphasized. Roentgenograms in the 

„ j demonstrate the value of this pro- 

^ y cedure. 

surgical intervention, namely, total colec- 
"^^oted and carries rvith it the only hope of 
' ' ^^oosigmoidostomy followed by re- 

of intervening segment may be done in lieu 

turn * cases where the lesion in the rec- 

A .,'^®*^*°®*fO'oid can be removed by fulguration. 

surgical procedures is 




with the patient supine and erect or, if he were unable 
to stand, in left lateral decubitus. 

In 80 cases, the roentgen examination demonstrated 
deviations from the normal. Concretions in the 
appendix were visible in about 10 per cent, approxi- 
mately one-third of those cases in which concretions 
were found at operation. In all cases with roent- 
genologically visible concretions, a gangrenous or per- 
forated appendix was found at operation. 

A local density lateral to the cecum may be due to a 
perforated appendicitis or to a small appendiceal ab- 
scess, but ordinary gangrenous, non-perforated ap- 
pendicitis is also to be considered. 

Acute appendicitis was not always characterized by 
gas accumulation in the cecum. Occasionally, the 
cecum is empty of gas. 

Fluid levels in the cecum constituted a frequent and 
characteristic finding. They were also found in the 
small intestines, particularly in the terminal loops of the 
ileum. 

Reduced excursion of the diaphragm on the right 
side was always observed in acute appendicitis. 
Obliteration of the right flank stripe was noted in cases 
of severe appendiceal inflammation and especially of 
perforation. Effacing of the right psoas shadow and 
left convex lumbar scoliosis could be seen in all grades 
of acute appendicitis. 

Tj’pical roentgen features of acute appendicitis 
may be seen four and a half hours after the onset of the 
attack. Max Sgalitzer, M.D. 

Roentgenologic Examination of the Intrahepatic and 
Extrahepatic Biliary Tract (Cholangiography). Aguin- 
aldo Lins. Rev. raed. Panamericana 1: 185-293, 
August-December 1944. 

The author reviews the subject of cholangiography 
since 1915, giving several excellent illustrations cover- 
ing the method, considered just as important to the 
surgeon as is electrocardiography to the cardiologist. 
The advantage of making cholangiographic e,\-amina- 
tions during operation is stressed in cases of inflam- 
mation involving the sphincter of Oddi, in stenosing 
pancreatitis, and choledocholithiasis. Barium sulfate, 
lipiodoi, iodochloral, and Hippuran are the contrast 
media of choice. The author believes that refinements 
of the Graham-Cole technic may reduce cholangio- 
grams in the future. In conclusion, he compares the 
examination of the biliary tree to that of the urinary 
tract. Sbbastiao V. Franco, M.D. 

Spontaneous Internal Biliary Fistulae. W. H. 
Beekhuis. Acta radiol. 24: 38-44, Feb. 28, 1943. 
(In German.) 

The author reports a case of spontaneous internal 
biliary fistula due to perforation of a duodenal ulcer 
into the common bile duct. The diagnosis was made 
roentgenologically and was verified at operation. 

Max Sgalitzer, M.D. 




^^eotgenologic Examination of Acute Appendicitis 
Christ-'^ Steinert, Ingvard Hareide, and Thorol 
(I„p Acta radiol. 24: 13-37, Feb. 28, 1943 

'‘“English.) 

observ cases of acute appendicitis wer 

" Roentgenologically and verified by operation 
- . . - 


•if-; ‘'Saminatio 


ws Were made without contrast mediun 


THE SPLEEN 

Radiological Estimation of Splenic Enlargement in 
Malignant Tertian Malaria. W. H. T. Shepherd. 
Brit. J. Radiol. 17: 280-285, September 1944. 

This report is the outcome of a study conducted in an 
overseas area where malignant tertian malaria is hyper- 
endemic. Its author was with the British R.A.F. 
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The spleen is examined with the patient prone and 
rotated approximately 10° to the left. With bed 
patients preparation is advisable; in others it is usually 
not necessary. For the average patient the factors are; 
80 kv. and 80 ma. sec.; medium speed intensifying 
screens and Potter-Bucky diaphragm; anode film 
distance 36 inches. 

The radiographic splenic index is the product of 
the length by the breadth in inches. Any index below 
8 is regarded as normal. Between 8 and 12 is regarded 
as 1-pIus enlargement; above 12 as 2-plus enlargement. 

Of 19 cases of malignant tertian malaria studied 
radiographically on admission, 8 showed an index 
above 8. Of 10 cases of clinical malaria, 6 showed a 
raised index. Four of 8 patients ivith other disease 
(regional ileitis, non-specific enteritis, staphylococcus 
folliculitis, and vaccinia) showed a raised index. 
The patient with regional ileitis had had two previous 
attacks of malaria. 

Radiography is more accurate than palpation in de- 
tecting an enlarged spleen. The spleen is not palpable 
until the index reaches 9 1/2. 

SvD.VEy J. Hawley, M.D. 


Roentgenologic Examination of the Abdomen as an 
Aid in the Early Diagnosis of Splenic Injury. James F. 
O’Neill and J. P. Rousseau. Ann. Surg. 121: 111-119, 
January 1945. 

Damage to the spleen is probably the most common 
serious intra-abdominal injury resulting from blunt 
force. Clinically, three types of injury may occur: 
(1) extensive rupture with immediate massive hemor- 
rhage, (2) small lacerations which ooze blood slowly 
over a period of hours or possibly days, and (3) de- 
layed rupture. When the injury to the spleen is of the 
first type, the diagnosis is usually made easily and 
splenectomy is carried out. Injuries of the second and 
third types are difficult to diagnose in the hours imme- 
diately following trauma, especially in the presence of 
associated injuries. The symptoms and signs may dis- 
appear completely or so improve that the patient may 
be allowed to resume full activity. Then, after a latent 
period of hours, days, or even months, secondary hem- 
orrhage may occur, usually of such severity that cir- 
culatory failure promptly ensues. 

The time to remove a sloivly bleeding spleen is early, 
before blood loss threatens life. Diagnosis must, there- 
fore, be made early. Clinical symptoms and signs may 
be equivocal. Hematologic studies may or may not 
e o ai . Abdominal aspiration or peritoneoscopy 
have been advocated, but these examinations are more 
difficu t and more dangerous than the taking of a plain 
film of the abdomen. The latter can be of great as- 
sistance m cstablishmg early the diagnosis of a lacer- 

lomT' and Levine (Radiology 39: 

i0<, 1942) on roentgen examination of the abdomen 
m three cases, observed an obliteration of the splenic 
shadoir and a dilated stomach, ivith serration of the 
^eater curvature In each case the diagnosis of splenic 
daniage uas confirmed at celiotomy. In plain films 
of the abdomen of 100 patients with no demonstrable 
splenic lesions these rnidings ivere not encountered 
The authors studied 3 patients with non-penetrating 
trauma to the left upper quadrant, left flank and left 
lower thorax. One of these patients had a lacerated 
spleen and two fractured ribs, with no evidence of any 
other lesion; the plain film of the abdomen demon- 


strated very clearly the signs described by Solis-Cofcta 
and Levine. The roentgen findings in the second pa- 
tient, who had a laceration of the spleen as hcII a; 
damage to the left kidney, were also characteristic, b 
both these cases the appearance of the cun-ature be- 
came normal following operation. In the third pa- 
tient, with a shattered kidney and a normal spleen, th 
greater curvature was smooth and the stomach cm- 
tained much gas; the left kidney shadow was obliter- 
ated and the left psoas shadow obscure. 

These observations corroborate those o' Solis-Cohea 
and Levine. It is evident that the gas-containing stom- 
ach, with the serrated greater curvature, will show on a 
plain film of the abdomen when the splenic laceration h 
small or moderately large. These findings still occur 
when some other viscus in addition to the spleen is in- 
jured, but are absent when the kidney is ruptured in 
the presence of a normal spleen and following splenec- 
tomy. 

Further experience with these roentgen criteria lor 
damage to the spleen is necessary. The importance of 
plain films of the abdomen and chest when splenic dam- 
age is suspected is stressed, not alone to help evaluate 
the injury to the spleen, but to determine possible a^■o- 
ciated thoracic injuries. 


THE SKELETAL SYSTEM 


Plasticity of Bone. James F. Braiisford. Bdt- )- 
;urg. 32: 345-357, January 1945. ■ ...aj 
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; femoral capital epiphysis resembling a liealctl Legg- 
; Perthes' disease. 

In cases of paralysis there is a gradual decalcification 
of bones of the afTected part. Scoliosis of the spine in 
children following one of the exanthemata is progres- 
sive, possibly due to weakness of spinal musculature. 

Plasticity due to generalized changes in bone is rep- 
resented by osteogenesis imperfecta, with deformities 
-dependent on gravitational and muscular pulls; the 
. active phase of infantile rickets and renal rickets, cs- 
-pecially when associated with hyperparathyroidism; 
.and the skeletal changes in hy;)erparathyroidism as- 
sociated with a parathyroid tumor. 

The most notable example of plasticity limited 
..originally to one bone is Paget’s disease, or osteitis 
..deformans. This condition may begin in one bone or 
. in widely separated bones. The radiographic appear- 
ance may exhibit three distinct types of bone changes: 
(1) osteoporotic, (2) osteolithic, (3) lithocystic. The 
^ first type shows general expansion of bone, ostcoporo- 
. sis, coarse trabeculations, and bending under nonnal 
strains. Fractures may occur. The concave aspect is 
condensed while the convex aspect shows one or more 
incomplete fractures from periphery to the center. 
The osteolithic bone is much denser than normal and 
is abnormally fragile and easily fractured. This type 
simulates metastatic carcinoma. In the lithocystic 
•form the bones eventually show massive development 
■^with thickening of the dense cortex, within which 
cyst-like areas of various size occur. 

Polyostotic fibrous dysplasia is another condition 
which produces plasticity of bone locally or through- 
^ out the skeleton, resulting in great deformity. The 
. 'lesions are cystic in appearance, occurring in long bones 
.- and skull. There is no general decalcification and the 
Unaffected parts of the skeleton show normal cancellous 
•‘_and compact tissue. 

r- Among characteristic changes in various skeletal 

■ ^.®®cuts exhibiting abnormal plasticity, the author 

. n' impression, scoliosis and kyphosis, spondy- 

, O'sthesis, and protrusio acetabuli. 

• It plasticity of bone may also be due to 

more commonly in the spine, 
. ''■'•iarly in young persons in whom ossification is 
^ ungaged in occupations requiring continu- 

-•as^ Compression is exerted on the anterior 

dorsal vertebral bodies; reactive in- 
' und changes may be induced "in the tissues 

^ compression, and localized decalcification wdth 
results. Later re-ossification fixes the de- 
^ of th ^ tinned pressure leads to eondensation 
■’-lUiliao^ opposing bony surfaces and ossification of the 
' T “foments. Any lesion , whether it be develop- 

Which ' |*^®“™^tic, inflammatory, or neoplastic in origin, 
■C skelet ^ normal alignment or balance of the 

Some cl*’ " * * cause abnormal strains to be placed on 
'T reactiv*™^*^***^^ sooner or later this will show the 
: ' In ®Ses similar to those described in the spine. 
Can he^ ri f afTected bone is plastic and 

■ ' W p rmed by pressure from adjacent bones. 

iuveniin disease (osteochondritis deformans 

Whits at, °* femoral capital epiphysis the bone ex- 
T infa plasticity for three to four years. In 

f" ®'^^Pkoid and the vertebral body the time is 

uffectcjj *? 'vithin a year or a year and a half the 
/■ Pennh been sufficiently reconstituted to 

/, function. 

I-,' * been suggested as an etiologic factor in 


the localized lesions of osteochondritis. Undoubtedly 
trauma can produce avascular necrosis of bone. It is 
seen more commonly following fracture of the femoral 
neck or carpal scaphoid, and the most important fea- 
ture is that the necrotic fragments excite inflammatory 
reactive changes in the adjacent vascular bone, leading 
to its decalcification and abnormal plasticity, until the 
necrotic bone has been removed or entirely reconsti- 
tuted. 

In fractures of the neck of the femur with fragments 
held in position by a Smith-Petersen pin or any other 
metal nail, there may be radiographic evidence of good 
alignment and some union after a fairly long interval. 
If weight-bearing is permitted at this stage and there is 
a certain amount of pain accompanying the use of the 
limb, one should be careful to exclude avascular ne- 
crosis. Otherwise, the pin Avill go through the plastic 
bone of the femoral head or neck. In a previous paper 
the author had pointed out that unless a patient can 
submit to immobilization until radiographs show re- 
constitution of the fragment, it should be removed as 
soon as it is detected. Max Climax, M.D. 

Osteoid Osteoma. Samuel Kleinberg. Am. J. Surg. 
66: 396-401, December 1944. 

Osteoid osteoma is a lesion which can usually be 
readily diagnosed. At times, how’ever, its identifica- 
tion may present difficulties, particularly if it is so lo- 
cated 'hat it does not permit accurate roentgenographic 
visualiz ;tjon or if there is an associated tissue reaction 
which simulates another disease. 

Clinically osteoid osteoma has a triad of significant 
features which should suggest its presence. The first 
of these is localized pain, usually in an extremity, gradual 
in onset and later becoming persistent and continuous. 
The greatest intensity of the pain is always in the same 
location and is characteristically limited to a compara- 
tively small area which may be surrounded by a large 
surface with less severe pain. Second, if the area of the 
lesion is accessible to physical examination, and it 
usually is, there is tenderness to pressure in the region 
of the most intense pain. Third, tlie roentgenogram 
exhibits a small round or oval rarefaction of bone at 
the approximate site of the pain and tenderness. The 
rarefied area is surrounded by a zone of sclerosis which 
may appear as a narrow ring or may extend for several 
inches beyond the central focus. These symptoms and 
roentgen changes are not accompanied by any systemic 
disturbances, and the customary laboratory tests are 
negative. 

Three cases of osteoid osteoma are reported. The 
first was a typical case involving the upper metaphysis 
of the fibula. In the second case a diagnosis of osteodi 
osteoma was not made preoperatively. This patient, 
a ten-year-old girl, had been treated for about a year 
for backache, which had been attributed in turn to 
strain, scoliosis, and osteochondritis of the spine. 
Lateral roentgenograms finally showed a slight kyphos 
at the level of the first and second lumbar vertebrae 
with diminution in the size of the intervertebral disk 
between these vertebrae, and a diagnosis of possible 
early Pott’s disease was entertained. When first seen 
by the author, the patient complained of severe pain 
in her back only in the region of the first and second 
lumbar vertebrae. In that location there was tenderness 
to pressure on the right side of the spinous process and 
nowhere else. A mild left lumbar scoliosis was present. 
Roentgenograms taken at this time, as well as earlier 
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films, showed an excavation in and absorption of part 
of the right lamina of the second lumbar vertebra, which 
had previously been overlooked. Believing that there 
was probably a neoplasm which was eroding the lamina, 
the author advised an exploratory operation. This 
revealed a red, granular mass the size of a cherry be- 
tween the laminae of the first and second lumbar verte- 
brae on the right side with erosion of a part of the lamina 
of the second lumbar vertebra. The mass was removed 
and a hemilaminectomy on the first and second lumbar 
vertebrae was performed to allow inspection of the 
dura. The pathological diagnosis was osteoid os- 
teoma. The patient was completely relieved of her 
backache and at the time of the report was rapidly re- 
gaining full function of the spine. 

The third case, in point of difficulty in differential 
diagnosis, lies between the two previous cases. The 
osteoid in this case involved the neck of the astragalus. 
In the early stages of the disease there was such a 
marked swelling of the ankle extending up along the 
heel cord that a diagnosis of tuberculous arthritis was 
suggested. Immobilization gave no relief, and an ar- 
throtomy did not disclose the real pathological process. 
The persistence of the greatest pain and tenderness 
in the anterior portion of the ankle in the region of the 
astragalus and the eventual appearance of a localized 
rarefaction in the neck of the astragalus led to the cor- 
rect diagnosis and a surgical cure. 

Roentgenograms are reproduced. 

Differential Diagnosis of Ewing’s Sarcoma: Con- 
tribution to the Knowledge of Primary Reticulum-Cell 
Sarcoma of Bone and So-Called Eosinophilic Granu- 
loma. C. G. Ahlstrom and S. Welin. Acta radiol. 24: 
67-81, Feb. 28, 1943. (In German.) 

A case of primary reticulum-cell sarcoma of the bone 
and one of eosinophilic granuloma of the skeleton are 
reported. The roentgen differentiation of these con- 
ditions from Ewing’s sarcoma may be difficult, requiring 
supplementary anatomic and clinical examinations. 
In connection with these two cases, the authors deal 
with the anatomic, roentgenologic, and clinical picture 
of the primary reticulum-cell sarcoma and of eosino- 
philic granuloma. The relation between the latter and 
Schidler-Christian disease is stressed. 

Max Sgalitzer, M.D. 

Syndrome of Precocious Puberty, Fibrocystic Bone 
Disease ^d Pigmentation of the Skin; Eleven Years’ 
Observation of a Case. Bernard M. Scholder. Ann. 
Int. Med. 22: 105-118, January 1945. 

The author’s patient, a girl of nineteen at the time 
of this report, had been under his obseiwation since the 
age of eight. She gave a history of vaginal bleeding, 
more or less irregular, since the age of three. Prom- 
inence of the br^sts was observed in the fifth and 
pubic hair in the sixth year. A fracture of the humerus 
was sustained at the age of six, and abnormalities of 
the bone structure were discovered at that time. 

At nine years of age, roentgen studies demonstrated 
multiple areas of bone absorption in the left upper and 
lower extremities and left ilium. The right side of the 
skull showed bone condensation at the base and about 
the right orbit. A biopsy specimen from the left hu- 
merus revealed fibrous osteitis. Calcium and phos- 
phorus determinations were within normal limits. 
Studies of sex hormone in the urine disclosed an in- 


crease over the amount normally found at this aje. 
The conclusion reached at this time was that the pa- | 
tient had a “complicated endocrine disease, involvbf 
the parathyroid, suprarenal cortex, and oraias- 
pituitary functions.’’ An intravenous pyelograra 
failed to reveal any evidence of a tumor of the adreiia! 
cortex. 

At the age of twelve the patient was given a coun-e - 
of injections of antuitrin-S, in order to stimulate mat- 


uration of the ovarian follicles and thus establish a 
more regular menstrual cycle. Roentgenograms at 
this time showed (1) involvement of right side of shh 
and left side of the torso and extremities; (2) bos; 
condensation in the skull and bone absorption in th; 
trunk and extremities; (3) early maturation of the 
skeleton, i.e., closure of the epiphyses. 

Intellectually the patient developed satisfactoriI]ri 
her scholastic attainments being of the highest erd^ 
At the age of nineteen the most obvious external ab- 
normalities were a slight limp, shortness of stature 
(61.5 in.), and facial asymmetry due to prominenK 
of the right frontal and maxillary bones. An area ct 
yellowish-brown pigmentation, about 4 cm. m lame 
ter, was present over the left lumbosacral 
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back of the shoulder, down the back of the arm and the 
radial border of the forearm, and sometimes in the 
upper pectoral region. There were paresthesias in the 
thumb, index, and middle fingers. In some cases there 
was a history of acute stiff neck. Findings included 
limitation of movement of the neck, pain in the arm 
produced by movements of the neck and by downrvard 
pressure on the head, and tenderness, weakness, and 
wasting of the upper fibers of the pectoralis major, 
triceps, and extensors of the wrist and fingers. The 
triceps was reduced or absent, usually with hypalgesia 
on the thumb and index finger. The clinical picture 
was that of a lesion of the 7th cervical root. 

Roentgenograms may be normal. There may be a 
reduction of the normal cervical lordosis, narrowing 
of the 6 th cervical disk, narrowing with sclerosis of the 
margins of the adjacent vertebrae, narrowing with an- 
terior lipping, and narrowing with lipping in the region 
of the intervertebral foramen. The last finding is 
probably important, inasmuch as the foramen is nar- 
rower from side to side than from above down, and any 
further reduction of its width by a protrusion of the 
disk will compress the emerging root. Lipping is best 
seen in the oblique views. Changes such as these are, 
however, at most suggestive, as they are common in 
persons without symptoms. More accurate informa- 
tion is derived from contrast myelography. Panto- 
paque is used for this purpose because its fluidity enables 
it constantly to fill small spaces like the dural sleeve and 
it can be removed by a lumbar puncture needle with 
relative ease when the examination is complete. In 3 
cases in which myelography was done, a filling defect 
was demonstrated opposite the 6 th cervical disk on the 
affected side and — more important — the dural sleeve 
surrounding the root did not fill, in contrast to good 
filling of the unaffected roots above and below. This 
obliteration of the root sac confirms the presence of a 
pathological process and, in conjunction with a filling 
defect or notch in the column of pantopaque, suggests 
that non-filling is due to a herniation of the disk at that 
level. 

In none of the authors’ cases was surgery considered 
necessary, the pain being relieved by keeping the neck 
at rest. 

Clothespin Graft of the Spine for Spondylolisthesis 
and Laminal Defects. David M. Bosworth. Am. J. 
Surg. 67: 61-67, January 1945. 

Of ! I bone grafts of the spine which have been per- 
formed at St. Luke’s Hospital, New York, 11 were for 
spondylolisthesis, 32 for posterior herniation of the in- 
tervertebral disk, 8 for laceration of the intervertebral 
disk without posterior protrusion (including 2 probable 
epes of tuberculosis), 20 for lumbosacral strain (asso- 
ciated Schmorl s nodes and dural adhesions included), 1 
for spinal cord tumor, 3 for old extensive laminectomy 
defects, and 2 for pseudarthrosis of previous spine 
fusion. The grafts included 66 of the double-clothespin 
and 8 of the single-clothespin type, 2 angulated strut 
grafts, and 1 inclusion graft. In the clothespin or "H” 
graft, which was devised by the author to overcome the 
structural u eakness of the inclusion graft, the ends are 
notched to receive the spinous processes at either end of 
the fusion area. The graft is placed with the patient in 
flexion and the spinous processes separated. When the 
patient is extended, the graft is maintained firmly in 
position. Tibial bone was used at first for graft sub- 
stance. but later massive iliac bone grafts were adopted. 


In only 55 cases in this series had a sufficient tke 
elapsed since operation to permit determination cl 
solidity of the spinal fusion. Although the aiitl.tr 
feels that clinical estimation of solidity is unsath- 
factory, he states that 49 of these cases (89 per cead 
were believed to be solid. Four cases were hnomi to 
be clinical failures. The only accurate method of deto- 
mining solid spinal fusion is by flexion and e.’itensioj 
roentgenograms. When such films are superimpesed 
and no motion whatever is shown, a solid ankyte 
can be assumed. Superimposed right and left latcisl 
views are an additional safeguard. Forty-one of tb 
present series were checked with motion x-rajs; S 
of them (80.4 per cent) were completely solid, the filnu 
accurately superimposed and no motion could bedem- ,, 
onstrated. In 6 (14.6) motion was demonstrable and 
failure of synostosis was accepted as present. Tm 
cases ( 4.9 per cent) almost superimposed in the fleiion 
and extension views and were probably solid, thesiignt ^ 
change being accounted for by rotation of the patiat 
in taking the films. If these are included, solid uiim . 
was obtained in 88 per cent of the series. . 


A Case of Rupture of a Congenital Discoid 
. R. Belcher. Brit. J. Surg. 32: 435-437, JanuaryI9b. 
A case is recorded in which a tear in a cong®' 
iscoid cartilage of the left knee was demonstrate 
peratively by air arthrography 
ic of Cullen and Chance (Brit. J. Surg. • ' ’ ' 
.bst. in Radiology 41: 413, 1943). The roentger,^ 

rams are reproduced. 
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e pressure on the thorax using the Tcrhaar respira- 
•. This was considered superior to the pavex boot 
ause it improved the deep venous and lymphatic 
urn to the heart, thus improving capillary flow by 
sducing a more favorable gradient between th>' ar- 
ioles and venules, and at the same time avoided 
desirable local efTccts. The patients were also given 
ygen in a further effort to relieve local tissue anoxia. 
Among fifty-six patients with gangrene, three with 
gativc anaerobic cultures showed multiple circum- 
:ibcd rarefied areas in the soft tissues of the feet, 
lese were considered to be due to separation and re- 
iction of dry gangrenous tissue rather than gas- 
rming organisms. Changes due to gas gangrene came 
more suddenly and were accompanied by toxic 
mptoms. All patients in whom gas bacillus infection 
IS suspected received sulfa drugs, penicillin, or both, 
d also prophylactic x-ray treatment. 

X-ray examination in most cases showed dec.'ilcifica- 
>n of nearly all the bones of the feet except where 
■mpletc deep necrosis with loss of blood supply oc- 
irredand the bones appeared dense and white, 
la 2 patients venous complications developed, and 2 
M a recurrence of symptoms after five to nine weeks, 
mputations were done five to nine weeks after injury. 

11 patients retained a broad moist infected area at 
K site of demarcation. All granulating areas were 
'epared early for skin graf ting with saline. Pathologic 
jamination of the amputated parts revealed throm- 
isis and recanalization of blood vessels and total de- 
ydinization of nerves at the level of demarcation, 
dti a majority of patients a foot deformity developed, 
tolly a claw foot with varying degrees of pes planus. 
“2 great toe was pulled downward into plantar de- 
'Unity and the intervals between all of the toes were 
ifTiased, probably due to the greater damage to the 
ilrmsic foot muscles. Deformity reached its height 
. ^0 six weeks and then tended to subside but 6 

ill men with moderate tissue damage had persistent 
tormity after eight to ten months. 

I Frank P. Brooks, M.D. 

I on Diseases of Muscle : Progressive Muscu- 
' Review of Forty Cases. Robert 

!' . Helena Gilder, and Charles L, Hoagland. 

^^«urol. & Psychiat. 52: 431-442, December 1944, 
ju , Study of 40 patients wdth progressive 
Kuiar dystrophy is presented with reference to sex, 

, and racial incidence. A discussion of the heredi- 
Boii disease, its clinical course, and com- 

0 ctf sipis is given. Roentgenograms are said 
•nusd°" of the soft tissues of the affected 

of bones, and delay in 
^rate T” • ^®^^^olic studies on some of the patients 
■^C 3 ti ° excretion of creatine and creatinine, 

^Kstros basal metabolic rate, intravenous 

l)alan„^ tolerance, and nitrogen and phosphorus 
, »“®ce~-are compared with norLls, 

Robert S. MacIntyre, M.D. 
(University of Michigan) 

’/ 

•! gynecology and obstetrics 

in Obstetrics. J. Blair Hartley. 

Yht auth August 1944. 

discusses those types of in- 
. rtasonahW radiology may be expected to yield 

/ J accurate information. These are; (1) 


demonstration of feta! parts (at 16 weeks or over); 
(2) estimation of fetal maturity; (3) demonstration of 
fetal death; (4) presentation and position of fetus; 
(5) demonstration of bony pelvis (shape and inclitia- 
tion of inlet; birth canal; outlet); (6) pelvimetry; 
(7) size and shape of uterus; (8) detection of fetal de- 
formities and grosser developmental defects; (9) 
pyelography (size, function, defects, etc., of the ma- 
ternal urinary tract). He then considers those types of 
examination in which normally a high degree of ac- 
curacy may be forthcoming, but in ivhich it cannot be 
guaranteed, either because of complications or because 
there remain certain features still undemonstrable by 
any known technic. The list includes (1) early de- 
tection of the fetus; (2) estimation of disproportion (in 
spite of cephalometry and pelvimetry); (3) diagnosis 
of extra-uterine gestation; (4) diagnosis of complicat- 
ing tumors; (5) cause of non-descent of fetal head into 
the pelvic inlet; (6) demonstration of placental site; 
(7) diagnosis of post-maturity; (8) detection of minor 
fetal defects and deformities. 

Among future developments which are desirable are 
a radiopaque medium for placentography, some method 
for outlining tumors, a method of determining sex, 
more knowledge about the role of heredity in skeletal 
defects, more knowledge about the mechanism of labor, 
and the estimation and significance of molding. 

The latter part of the paper is devoted to a plan for 
obstetrical research as a part of a national health pro- 
gram for Great Britain. Stoney J. Hawley, M.D. 

THE GENITO-URINARY SYSTEM 

Radiologic Aspect of the Urologic Problem. Robert 
A. Arens. J. A. M. A. 126: 605-607, Nov. 4, 1944. 

Tersely, with the justifiable assurance of one tvho has 
had long and valuable experience, the author sum- 
marizes the precautions to be observed, the essential 
features of good technic to be employed, and the re- 
sults to be expected when x-ray methods are utilized 
in the study of the urinary tract. 

Fred Jenner Hodges, M.D. 

(University of Michigan) 

Congenital Solitary Kidney: Case Reports and Con- 
sideration of Military Significance, Thomas F. Conroy 
and John H. Walker. J. Urol. S3: 4-10, January 1945. 

The authors believe that congenital solitary kidney 
is a fairly common anomaly, with an incidence of ap- 
proximately 1 in 1,000. Its recognitioti is usually in- 
cidental to examination for some other condition. The 
authors quote from Dourmashkin and Light (Am. J. 
Surg. 50: 348, 1940) the essentia] criteria for a correct 
diagnosis: "(1) Absence of the renal silhouette on the 
abdominal flat film. (2) Roentgenological evidence 
of renal enlargement and possible asymmetry of tlie 
psoas shadows. (3) Absence of opaque media on the 
agenetic side on excretory urography. (4) Absence of 
the ureteral orifice on one side after repeated cysto- 
scopic examination in an otherwise normally appearing 
bladder. (5) Absence of indigo carmine elimination on 
the affected side.” A sixth and corroborative criterion 
is the presence of an associated abnormality of the geni- 
tal tract. Such abnormalities are more frequent and of 
greater clinical significance in the female. ■ 

In spite of these very definite criteria, mistakes in 
diagnosis are possible. Renal ischemia resulting from 
shock may cause temporary loss of renal function, and 
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back of the shoulder, down the back of the arm and the 
radial border of the forearm, and sometimes in the 
upper pectoral region. There were paresthesias in the 
thumb, index, and middle fingers. In some cases there 
was a history of acute stiff neck. Findings included 
limitation of movement of the neck, pain in the arm 
produced by movements of the neck and by downward 
pressure on the head, and tenderness, weakness, and 
wasting of the upper fibers of the pectoralis major, 
triceps, and extensors of the wrist and fingers. The 
triceps was reduced or absent, usually with hypalgesia 
on the thumb and index finger. The clinical picture 
was that of a lesion of the 7th cervical root. 

Roentgenograms may be normal. There may be a 
reduction of the normal cer\dcal lordosis, narrowing 
of the 6th cervical disk, narrowing with sclerosis of the 
margins of the adjacent vertebrae, narrowing with an- 
terior lipping, and narrowing with lipping in the region 
of the intervertebral foramen. The last finding is 
probably important, inasmuch as the foramen is nar- 
rower from side to side than from above down, and any 
further reduction of its width by a protrusion of the 
disk will compress the emerging root. Lipping is best 
seen in the oblirjae views. Changes such as these are, 
however, at most aggestive, as they are common in 
persoriS without .ymptoms. More accurate informa- 
tion i.s derived from contrast myelography. Panto- 
paque is used for this purpose because its fluidity enables 
it constantly to till -.mall spaces like the dural sleeve and 
it can be rentoved by a lumbar puncture needle with 
relative case vhm the examination is complete. In 3 
cases in which myelography was done, a filling defect 
was demonstrated opposite the 6th cervical disk on the 
affected side and— more important— the dural sleeve 
surrounding the root did not fill, in contrast to good 
filling of the unaffected roots above and below. This 
obliteration of the root sac confirms the presence of a 
pathological process and, in conjunction with a filling 
defect or notch in the column of pantopaque, suggests 

that non -filling is due to a herniation of the disk at that 
level. 

In none of the authors’ cases was surgery considered 
necessary, the pain being relieved by keeping the neck 
at rest. 


SpondyloUsthes 

^ B°sworth. Am. 

burg. 67. Gl-fit, January 1945. 

(SrlJJ f have been pe 

formed at St. Luke’s Hospital, New York, 11 were f. 
spondylohsthMis, 32 for posterior herniation of the ii 

dlsrwithofi ^"^’ the intervertebr: 

disk without posterior protrusion (including 2 probab 

lumbosacral strain (ass. 

fof f adhesions includL), 

de/ecu! LS 

l“d°8 oUhe?'’? “ft"* “ 

f .^*"8le-clothespin type, 2 angulated stri 
^af ts, and 1 inclusion graft. In the clothespin or “H 
graft w hich w ^ devised by the author to overcome tl 
structural weakness of the inclusion graft, the ends ai 
notched to receive the spinous processes at either Id ! 
the fusion ar^. The graft is placed with the patient i 
flexion and the spinous processes separated When th 
patient is 5 ;tended, the graft is maintained firmly i 
position. Tibial bone was used at first for graft sut 
stance, but later massive iliac bone grafts were adoptee 
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In only 55 cases in this series had a sufBcient fa; 
elapsed since operation to permit determinatiw A ■ 
solidity of the spinal fusion. Although the autioi.; 
feels that clinical estimation of solidity is imsatis- . 
factory, he states that 49 of these cases (89 per «a9 .' 
were believed to be solid. Four cases were knoM to . 
be clinical failures. The only accurate method of dctei- ’ 
mining solid spinal fusion is by flexion and eitennocl 
roentgenograms. When such films are superimpo'd 
and no motion whatever is shown, a solid ankybi- 1 
can be assumed. Superimposed right and left laten’ “ 
views are an additional safeguard. Forty-one of Ii 
present series were checked with motion x-rays; 33 ~ 
of them (80.4 per cent) xvere completely solid, the Elm 
accurately superimposed and no motion could be den' 
onstrated. In 6 (14.6) motion was demonstrable aac'r 
failure of synostosis was accepted as present. Tw ' 
cases (4.9 per cent) almost superimposed in the tow ' 
and extension views and were probably solid, theshEh^ 
change being accounted for by rotation of the pihktL 
in taking the films. If these are included, solid unix 
was obtained in 88 per cent of the series. ~ 


A Case of Rupture of a Congenital Discoid Cartilip - 
J. R. Belcher. Brit. J. Surg. 32: 435-4.37, January® ;;^- 
A case is recorded in which a tear in a con^i ^ 
discoid cartilage of the left knee was demonstral f't ^ 
operatively by air arthrography v 

nic of Cullen and Chance (Brit. J. Surg. 30 . 24 , ■ . 
Abst. in Radiology 41: 413, 1943). The roenffa^- 
grams are reproduced. b.-. 


Mechanical Accidents During Convulsion TM - 

elso Pereira da Silva and Paulo Ferreira 

rq. assist, psicopat. estad. Sao Paulo • | 

:arch-June 1944. i oil nersofls i 

In a period of fifty-five months, 1,S4 

ent convulsive therapy at the 

lulo, Brazil. Metrazol was used to in ) g,| 

ilsion in 1,500 patients and ° . ^^(jjofihbe 

ivelve of the patients receiving metrazri 
ectrotherapy patients sustained fractur • ^ 
on, there was a shoulder 
eated by metrazol. Only cases sev 
r roentgen examination are j fj,] struct®^' 

e attributed to weakness o defect'' 

mormality of muscular I ^covetiK' 

straint. All of the patients roentsf"'’ 

In the authors’ opinion a ^ of 

am is not indicated, as the 
mplications is low and j„(jicalioo5 

mid not outweigh the psych.atnc 

;atraent. i 'is 

War Casualties from Prolonged Exposure 

Russel H. Patterson ...^ 

, Gynec. & Obst. 80: 1-^^, J , ^^.perfeneci 
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THE BLOOD VESSELS 

Method for Visualizing the Blood Vessels of Nerves 
id Other Tissues. Joseph Epstein. Anal. Rcc. 89: 

May 1944. 

In roentgenography of the fine vascular structure of 
1 organ, the injection mass employed must fill and 
larply define the vessels in a uniform manner. The 
ilhor has found that a mixture of red lead in glue 
dds more satisfactory results than the commonly 
;ed preparations such as barium sulfate in gelatin, 
mum sulfate in agar, red lead in gelatin, and red lead 
agar. The injected arteries can also be studied after 
le specimen has been cleared by the Spalteholz 
chnic. This method, at first used to study the blood 
ssels of the sciatic nerve in dogs, has subsequently 
roved useful in defining the vascular supply of other 
ssues. The technic of preparing and injecting the 
lediura and of taking the roentgenograms is de- 
ribed. 


TECHNIC 

Volume Localisation of Deep-Seated Tumours by 
Means of Tomography. E. M. Ungar, G. Spiegler, and 
D. W. Smithers. Brit. J. Radiol. 17: 235-238, August 
1944. 

The growing use of volume doses makes the knowl- 
edge of the volume of a tumor and its localization 
imperative. This is best determined by tomography 
whenever the tumor may be visualized. It is particu- 
larly useful in tumors of the nasal sinuses, pharynx, 
larynx, lungs, fundus of the stomach, and the bladder. 

For treatment purposes it is necessary to know the 
exact size. It is therefore necessary to know the exact 
depth at which the tomogram is made. This is ac- 
complished by using a scale beside the patient, made of 
wax with opaque numerals indicating the depth at 
centimeter intervals. With this information and the 
target-film distance, correction can be made for dis- 
tortion at any level, Sydney J. Hawley, M.D. 


RADIOTHERAPY 


Team Work in the Treatment of Cancer. The 
lackenzie Davidson Lecture. H. S, Souttar. Brit, 

• Radiol. 17; 229-234, August 1944, 

After a brief tribute to Sir James Mackenzie David- 
on, one of the pioneers of British radiology, the author 
onsiders how best the resources of medicine may be 
irganized for the treatment of cancer. The surgeon 
the first to make a scientific attack on the disease, 
"ith the advent of x-rays and radium, the physicist 
ipened up new prospects of cure, and recently the 
■hemist has entered the field with stilbestrol and other 
ifeparations. The future rests with team work on the 
:art of all these. While there will be no sharp bound- 
ines defining the limits within which the activities of 
ach worker must be confined, there must necessarily be 
’Phtres in which each is predominant. The attitude 
> ould be how much can each specialist contribute; not 
extend the value of his specialty, 
he surgeon should establish the diagnosis, with the 
' of biopsy whenever possible, and determine the 
s ent of the tumor and the stage which it has reached, 
5 Well as forming a clear idea of the possibility and 
^^ngers of surgical removal. In therapy, some fields 
tRe province of surgery, as cancer of the 
ratV , cancer of the colon; others belong to the 
■thp's ^®"oer of the cervix. In still other cases 

i'fill r 1 1 '^ defined. It is here that team work 

ican b ^ some cases the surgeon 

ithc t ^ assistance to the radiologist by exposing 
''“nipl^ed 4-emoving residuals after treatment is 

’ *heDh^ surgeon and the radiologist are indebted to 

lean, uud he should be included to insure a good 

' ®Rould a biological chemist. 

Sydney J. Hawley% M.D. 


' *°nis Patients and Doctors as to Sj 

-Icta in Uterine Cancer. Lars Ed 

A crit- 28, 1943. (In Englisl 
Cervix survey of the cases of cancer of the ut< 
irotn iQo- King Gustav V’s Jubilee Clinic in I 
■ ‘^'2 Per ' (414 cases with a 5-year cm 

file cli^^*'*^ shows that, at the original admi: 
'uic, this disease is generally much more 


vanced than one would suppose from the history as 
given by the patients. In most cases this is due to 
their own lack of attention to their symptoms, usually 
as a result of indifference or ignorance. Not seldom, 
however, the doctor consulted is to blame for a false 
diagnosis or for failure to make a thorough examination. 
The blame Jay here in 9 per cent of the series reported. 

The author has grouped his material according to the 
time elapsed from the onset of cancer symptoms until 
the first medical consultation. He gives a detailed 
account of the special symptoms accompanying the 
different stages of the disease, as well as his impressions 
regarding the influence of the mentioned "neglects” 
on the result of x-ray treatment. 

Max Sgalitzer, M.D. 

"Supervoltage” Roentgen Installation in the Antoni 
van Leeuwenhoekhuis: Preliminary Clinical Results. 
D. den Hoed. Acta radiol. 24: 82-88, Feb. 28, 1943. 
(In English.) 

This is the fifth of a series of communications on the 
supervoltage [850 kv.J roentgen installation in the 
Antoni van Leeuwenhoekhuis, Amsterdam. The earlier 
papers, which dealt with the construction of the ap- 
paratus and physical and biological observations made 
with it (Acta radiol, 21: 62, 583, 59L 1940; 23: 565, 
1942), are briefly summarized. Here the author 
records the first year’s clinical experience, though he 
recognizes that after so short an interval— two and a 
half years — no final conclusions can be drawn. Results, 
however, were encouraging in some groups of patients, 
especially those with far-advanced cancer of the 
uterine cervix. Of 23 patients with cervical carcinoma 
regarded as incurable, 5 were "provisionally cured” 
(one and a half to two and a half years). Favorable 
palliative effects were obtained in other cases and 
reactions were moderate. Max Sgalitzer, M.D. 

An Evaluation of Radiation in the Treatment of 
Carcinoma of the Corpus Uteri. James A, Corscaden. 
J. A. M. A. I2d: 1134-1138. Dec. 30, 1944. 

The author presents an evaluation of the role of 
radiation in the treatment of carcinoma of the corpus 
uteri. The data for this analysis are largely derived 
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from reports in the literature, but some new obseiwations 
based on his own experience are included. Considering 
only “operable” cases, the author presents evidence to 
show that with adequate doses of radium alone (intra- 
uterine application), about 50 per cent five-year sur- 
vivals may be expected. In the same type of case, 
surgery (total hysterectomy and bilateral salpingo- 
oophorectomy) without irradiation should produce 
somewhere near 60 per cent five-year survivals. It is 
the author’s belief that the existing evidence justifies 
the expectation of 80 per cent five-year survivals in 
“operable” cases when the combination of preoperative 
x-ray and radium therapy, in adequate dosage, is 
followed by total hysterectomy. 

Robert S. MacIntyre 
(University of Michigan) 

Embryonal Tumor of the Sympathetic Nervous 
System; Report of Two Cases. Eric Selander. Acta 
radiol. 24: 1-12, Feb. 28, 1943. (In English.) 

Embryonal tumors of the sympathetic nervous sys- 
tem are rare malignant growths. They occur usually in 
children and metastasize early to bones, limiph nodes, 
and liver. 

They arise from the common mother cells of the 
sympathetic ganglion cells and the chromaffin system, 
namely the sympathogonia, which in size and appear- 
ance are similar to lymphocytes, or they may be 
derived from cells which already show some differentia- 
tion. They usually occur in the ganglionated cord or 
the adrenal medulla. 

An early diagnosis is difficult or impossible, and 
metastases are often the first clinically demonstrable 
lesions. Microscopic diagnosis of the tumor is also 
difficult, since its cells may often be mistaken for those 
of a small-cell sarcoma. 

Botli primary tumor and metastases are very sensi- 
tive to x-rays. The therapeutic effect is temporary, 
however, as in most cases the treatment will not be 
started until metastases have already spread over the 
body. Max Sgalitzer, M.D. 

Radiotherapy in Osteoclastoma. Gwen Hilton. Lan- 
cet 1: 110-112, Jan. 27, 1945. 

Some authorities believe that osteoclastomas are of 
two roentgenologic types— the trabeculated and the 
osteolytic. Others regard the osteolytic type as only a 


more advanced form of the trabeculated. Threecasfsci 
the osteolytic stage or type are here presented, iliu- 
trating the difficulty of differential diagnosis. TtcoI 
the tumors were in the lower end of the femur, andc:; 
in the lower end of the radius. These are common siui 
for osteoclastomas of either type, and both the cpiii 
ysis and metaphysis are usually involved. Two d 
the cases showed the periosteal lipping generally a:- 
sidered pathognomonic of sarcoma. A biopsy wu 
done in one of these cases, however, .shoiving osik- 
clastoma and proving that lipping may be seen in sed; 
tumors also. While both sarcoma and ostcodadoK 
may show a central destructive lesion withaperipb 
eral osteogenesis (periosteal lipping), the character k 
the tumor margin on the shaft side often diflers. In a 
sarcoma the adjacent bone has an irregular appearance, 
which has been described as moth-eaten; ivherBrh 
osteoclastoma it may be foam-like, or the dendly d 
the shaft may • gradually diminish toward the tect 
area, or there may be a faint clear-cut trabeculati-o. 
When biopsy is impossible, the response of the nio- 
plasm to irradiation may clarify the diagnosis. Alwnt 
twelve weeks after treatment of an osteoclastoma p: 
demonstrated in the author's cases), roentgenopas' 
show early calcification. This recalcifieation 
and trabeculation reappears in the rarefied area. 
trabeculae are, however, less clear-cut than ni an a.- 
treated case, and the loculi between the 
somewhat hazy. In sarcoma and m 
posits, recalcification does not usually s io« 

comb formation. „.prtcb 

Satisfactory results with roentgen 


tained ia'aff^hrerof the author's <=^5“ 
osteoclastoma. Cases of the trabecu a ■ .,,, 

shown an equally good response, witn n 
Roentgenograms are reproduced. 

Air Absorption Corrections for Soft X ^ 

Eddy and J. L. Farrant. Brit. J. Rad.ob 17. 

September 1944. „r,.rhhle errof 

Absorption by air introduces an app 
the measurement of x-ray dosage ui j^.. vari«- 
The amount of this error ivas determine 
methods and is presented m a curve j 

greatest error to be about 3 per cent at tnc^.^.^,^ 

0.5 mm. AI (50 to GO kv.) to jf.D. 

6.0mm. Al(140kv.). Sydney J-HAue 
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Strange Repercussions of Rontgen's Discovery of the X-Rays 

OTTO GLASSER, Ph.D. 

Research Division, Cleveland Clinic, Cleveland, Ohio 


N EVENTS THAT followed the discovery 
of the x-rays in 1895 and in their dis- 
overer’s reaction to these events is ma- 
erial for a psychological study of the 
ffect on Wilhelm Conrad Rontgen of 
lublic acclaim and criticism. It is interest- 
fig that Rontgen assiduously avoided 
xposing himself to acclaim and reacted in 
n almost exaggerated manner to criticism. 
At the time of the discovery of the 
>rays, physicists complacently accepted 
he fact that there was little new to be 
liscovered in physical science and ac- 
wdingly strove mostly to attain greater 
iccuracy in physical mensuration. For no 
hvious reason Rontgen was an exception, 
n March 1895, he was fifty years of age 
md well situated as professor of physics 
ft the Julius-Maximilian’s University in 
fViirzburg. Forty-eight papers published 
n the previous twenty-five years attested 
•0 the originality of his findings in physical 
^esearch. His report of -the electro- 
ynamic effects of a dielectric moved 
fough a homogeneous electrical field, for 
^ample, had so impressed his colleagues 
hat they suggested calling the current 
us produced the “roentgen current.’’ 
u the academic world he had a record of 
^uiiilarly satisfactory achievement, and 
^ year he had been elected to 

^ highest office of the university, that of 
^ctor. Yet with youthful enthusiasm, 
^ ^ fti 1895, he turned his full attention 


to researches on the cathode rays, along 
the lines laid down by Hittorf and Crookes 
and by Hertz and Lenard. 

The systematic reproduction of previous 
cathode-ray experiments and the subse- 
quent tracing of the fluorescent effect 
produced by something emanating from an 
excited Hittorf-Crookes tube led to the 
discovery of a new kind of rays, the x-rays. 
The analysis of this new effect and the 
investigation of all its ramifications as 
reported in his three classic papers on A 
New Kind of Rays (1) reveal Rontgen to 
be one of the greatest scientists of all 
time. He was immediately and widely 
acclaimed. Yet almost simultaneously 
voices of criticism were heard. With a 
certain bravado, Rontgen wrote to his 
good friend Zehnder (2) shortly after the 
announcement of the discovery: 

“My work has received recognition from many 
quarters. . . . This is worth a great deal to me, 
and I let the envious chatter in peace; I am not 
concerned about that.” 

Doubtless because of the rapidity with 
which the news of the discovery was 
spread and the sensational manner in 
which most of the early reports were pre- 
sented, Rontgen suffered in adjusting to 
the publicity, which, as it soon became 
evident, he wished to avoid (3). Only a 
few of the honors traditionally awarded 
to distinguished men did he care to receive 
personally; one of these was the first 
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Nobel prize ever awarded in physics, for 
which he traveled to Stockholm in 1901. 
Even this was but a half measure, in that 
he refused to give a Nobel lecture. His 
first lecture on the x-rays, delivered at 
the earnest request of his colleagues at the 
Physical Medical Society of Wurzburg on 
Jan. 23, 1896, was probably the only 
pubHc lecture he ever gave on his great 
discovery. 

Early claims to priority in the discovery 
of the x-rays were partly activated by 
the bringing to light of certain uninvesti- 
gated accidents caused by the rays. Sir 
William Crookes, whose cathode-ray type 
tubes Rbntgen had used in many of his 
experiments, had observed that unopened 
boxes of photographic plates were fogged 
and had complained repeatedly to the 
manufacturer of their unsatisfactory qual- 
ity. That this effect was actually due to 
x-rays he did not know until Rontgen’s 
discovery had been announced. Others 
had had similar experiences with x-ray 
plates but had only drawn the conclusion 
that it was advisable to store the plates 
some distance from the tubes (3). 

Many early cathode-ray workers, as 
Lenard once stated (4), had observed a 
great number of new phenomena, but these 
phenomena were never followed up. The 
Philadelphia physicist Goodspeed had 
accidently made an x-ray picture over 
five years before the x-rays were dis- 
covered (3) and was unable to explain the 
phenomenon until Rontgen’s observations 
were reported. 

Although most scientists gave Rontgen 
full credit and the honor that were his due, 
a whispering campaign was started that 
the discovery was an accident and that the 
first crucial obsen.fation of the fluorescence 
of the screen was made by an assistant or 
a Diener. The best answer to these rumor 
mongers was given by Miinsterberg of 
Han-ard, who in reporting his views on 
the discovery to Science on Jan. 15, 1896, 
wrote ; 

“Suppose chance helped. There were many 
galvanic effects in the world before Galvani saw by 
chance the contraction of a frog’s leg on an iron gate. 


The world is always full of such chances, and only 
the Galvanis and Rdntgens are few.” 


Still, the silly rumors persisted through- 
out Rontgen’s life. With advancing years 
he retired behind a protective screen and 
eventually became very bitter. Two far 
reaching effects of his bitterness were his 
refusal to publish anything further on the 
rays after his three original communica- 
tions and the stipulation in his will that 
all records of his work and all corre- 
spondence about the discovery between 
1895 and 1900 be burned unopened at his 


death, a decision which — unfortunately 
had to be carried out to the letter. There 
is no doubt that vicious attacks which 
appeared from time to time an especiall) 
violent one was published in the Milnchw 
Post in 1908— were responsible for these 
decisions. A few years before his ea 
in April 1921, Rontgen expressed his tee 
ings to his old friend and collaborator 
Zehnder, in the following words: 

“The infamous rumor that I did 
rays originated presumably in Qumcke s institute 

Heidelberg. ...” 

And at the --e ‘tae he 


l-iir* lo-f^ 


loveri: 

•■Zehnder also heard 

rst to notice the x-rays, bu . vjg enviou 
fewer discovered them, tthat 

ml must have invented this story. 

Years later the VC'"'- 

ot died down. In \ uncalled' 

fter Rontgen’s death, ati^tir y 

article appeared m by 

■terte, a Swiss weeldy. pj 

ne E. Grieder, entitled ^ only 
le Discovery of the . -ical 

landering but full of i 

uracies. . r ^ 1,0 histoO' 

After a careful scrutiny _ l,c 

f the x-rays’ discovery doubting 

bsolutely no justification of 

Lontgen’s original uierit. j^-ntgen’s 
ourse, not urmatural of an 

lasterful interpretation ol 
nknown energy source s ffirc-dm- 

y those who had reached tlie 
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•‘of the discovery but had failed to go be- 
' yond. The world gave Roiitgen its ac- 
claim and acknowledged his discovery as 

■ one of the greatest in many decades. To- 

■ day, at the semicentennial of radiology, 
- the greatness of his discovery is recognized 
-;with gratitude by all those who have de- 

■ •rived untold benefits from the roentgen 
.. .rays in war and peace. 

■'Cleveland Clinic 
1 : Cleveland 6, Ohio 
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On a New Kind of Rays 

WILHELM CONRAD RONTGEN 

Radiology reprints here translations of Rontgen's original papers on the neivly discovered 
x-rays, appearing in the Sitzungsherichte of the Wurzburg Physical Medical Society 
on Dec. 28, 1895, and March 9, 1896. For these translations {by Arthur Slaiilon), 
it is indebted to Science, in which the first was reprinted from Nature on Pcb. PI, 
1896, and the second, from Electricity {London), on May 15, 1896. 


1. A discharge from a large induction 
coil is passed through a Hittorf’s vacuum 
tube, or through a well -exhausted Crookes’ 
or Lenard’s tube. The tube is surrounded 
by a fairly close-fitting shield of black pa- 
per; it is then possible to see, in a com- 
pletely darkened room, that paper covered 
on one side with barium platinocyanide 
lights up with brilliant fluorescence when 
brought into the neighborhood of the tube, 
whether the painted side or the other be 
turned towards the tube, d'he fiuorescence 
is still visible at two metres distance. It 
is easy to show that the origin of the fiuo- 
rescence lies within the vacuum tube, 

2, It is seen, therefore, that some agent 
is capable of penetrating black cardboard 
which is quite opaque to ultra-violet light, 
sunlight or arc-light. It is therefore of in- 
terest to investigate how far other bodies 
can be penetrated by the same agent. It 
is readily shown that all bodies posse.ss this 
same transparency, but in very varying de- 
grees. hor example, paper is very trans- 
parent; the fluorescent screen will light up 
when placed behind a book of a thousand 
pages; printer’s ink oflers no marked re- 
sistence. Similarly the fluorescence shows 
behind two packs of cards; a single card 
does not visibly diminish the brilliancy of 
the light. So, again, a single thickness of 
tinfoil hardly casts a shadow on the screen; 
several have to be superposed to produce a 
marked efiect. d'hick blocks of wood are 
still transparent. Boards of pine two or 
three centimetres thick absorb only very 
little. A piece of sheet aluminium, 1.5 mm. 
thick, still allowed the X-rays (as I will 
call the rays, for the sake of brevity) to 
pass, but greatly reduced the fluorescence. 
Glass plates of .similar thickness behave 


similarly; lead glass is, however, niiidi 
more opaque than glass free from lead. 
Ebonite several centimetres thick is trans- 
parent. If the hand be held before the 
fluorescent screen, the shadow .shows tlic 
bones darkly, with only faint outlines ol 
the .surrounding tissues. 

Water and several other fluids are ver) 
transparent. Hydrogen is not niarkcdl) 
more permeable than air. Plates of cop- 
per, silver, lead, gold and platinum alw 
allow the rays to pass, hut only when t ic 
metal is thin. Platinum .2 mm. thick al- 
lows some rays to pass; silver ^and coppej 
are more transparent. Leadl.omin. 
is practically opaque. If a square rot 
wood 20 mm. in the side be painted on on 
face with white lead it casts 
when it is so turned that the paintc ■ 
is parallel to the X-rays, but a • j 
shadow if the rays have to pass througM^ 
painted side. 'J'he salts of the me a . 
.solid or in .solution, behave genera y*- 
metals themselves, _ , . 

.1. The preceding ‘ bod- 

the conclusion that the density o 
ies is the property whose vanati )i 
aflects their permeability, tn - 
other property seems .so markc 1 , 

conneetion. But that the dens y_ . 
does not determine the " pipits of 

shown by an experiment ’ |,, 5 s^alu- 

similar thickness of Iceland ’ .p a? 
minium and quartz were ^ it- 

screens. Then the Iceland .spar - 
.self much less transparcii ‘ ^ 3 ,^ 1 - 

bodies, though of approximate 
density. I have not ‘ ;,r(:(I 

fluorescence of Iceland spar 

glass (see below. No. 4). ;,,..rca?cs 

d. Increasing thickness mcr 
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frSltcro Uitglieder der Geaellechaft lediglicli desbalb nicbt mehr imPer- 
sonalrerzeichniase gefiilirt wQrdeo, treil tie be! ibrem Weggauge ass 
WSrzbnrg vergeesen batten, den entsprecbeoden Antrag zn stellen. 

Berr von Kfilliker atellt deabatb cinen Antrag anf diesbezbg- 
licbe Acudernng der Statnien. — Ueber denselben soli in der eraten 
Sitznng des nfichaten Geschiirisjabres berathen werden. 

Am 28, Dezember wurde als Beitrag eingereicht; 

W. C. Rontgen: Ueber eloe nene Art von Slrablen. 

(Vorlaufige Mittbeilung.) 

1. Laast man durcb eine Jlilior/Bche Vacanmrobre, oder 
einen geniigend evacuirten Lenard'schen, Crooies’ schen oder ahn- 
lichen Apparat dieEntladungen eines gTosseren Buhmhorff's gehen 
nnd bedeckt die Eohre mit einem ziemlich eng anliegenden Mantel 
aus diinnem, scbwarzem Carton, so sieht man in dem vollstandig 
verdunkelten Zimmer einen in die Nabe des Apparates gebracbten, 
mit Bariumplatincyaniir angestricbenen Papierschirm bei jeder 
Entladung bell aufleucbten, fluoresciren, gleicbgulti'g ob die an* 
gestricbene oder die andere Seite des Scbirraes dem Entladungs* 
apparat zugewendet ist. Die FJuorescenz ist nocb in 2 m Ent* 
femnng vom Apparat bemerkbar. 

Man iiberzeugt sicb leicht, dass die Ursacbe der Fluores* 
cenz vom Entladungsapparat und von keiner anderen Stelle der 
Leitung ausgebt. 

2. Das an dieser Erscheinnng zunacbst AuffalJende ist, 
dass durcb die scbwarze Cartonbiilse, welche keine sicbtbaren 
oder ultravioletten Strahlen des Sonnen- oder des elektriscben 
Bogenlicbtes durcblasst, ein.Agens bindnrcbgebt, das im Stande 
ist, lebbafteTluorescenz zu erzeugen, und roan wird desbalb wobl 
zuerst nntersucben, ob aucb andere Korper diese Eigenscbaft 
besitzen. 

Man findet bald, dass alie Korper fur dasselbe durcblassig 
sind, aber in sebr verschiedenem Grade. Einige Beispiele fiibre 
icb an. Papier ist sebr durcblassig : binter einem eingebun- 

•) Mil ..DnrchlSssigkeit'' eines Kurpers bezeicbne icb das VerbSltniss der 
Beltigkeit tines dicht binter dem Korper gelialtencn Flnorescenzschirmes zn dcr- 
Jenigen Belliglieit des Schirmes. welcber dieser nnter denselben VerbSIlnissen aber 
ohne Zwiscbeoscbalinog des Korpers zeigt. 

Reproduction of the opening paragraphs of Rontgen ’s first communication on the x-rays, 

as originally published. 


429 





430 


Wilhelm Conrad Rontgen 


Novembe I9ii 


hindrance offered to the rays by all bodies, by the fluorescence of the material of tk 
A pictinre has been impressed on a photo- plate. Films can receive the impression as 
graphic plate of a number of superposed well as ordinary dry plates, 
layers of tinfoil, like steps, presenting thus I have not been able to show e.xperiment- 
a regularly increasing thickness. This is ally that the X-rays give rise to any calo- 
to be submitted to photometric processes rifle effects. These, however, may be as- 
when a suitable instrument is available, sumed, for the phenomena of fluorescence 
5. Pieces of platinum, lead, zinc, and show that the X-rays are capable of trans- 
alu mini um foil were so arranged as to pro- formation. It is also certain that all the 
duce the same weakening of the effect. X-rays falling on a body do not leave it as 


The annexed table shows the relative thick- 
ness and density of the equivalent sheets of 
metal. 



Thickness 

Relative thickness Density 

Platinum 

0.018 mm. 

1 

21.5 

Lead 

0.050 mm. 

3 

11.3 

Zinc 

0.100 mm. 

6 

7.1 

Aluminium 

3.500 mm. 

200 

2.6 


From these values it is clear that in no 
case can we obtain the transparency of a 
body from the product of its density and 
thickness. The transparency increases 
much more rapidly than the product de- 
creases. 

6. The fluorescence of barium platino- 
cyanide is not the only noticeable action of 
X-rays. It is to be observed that other 


such. 

The retina of the eye is quite insensitive 
to these rays ; the eye placed close to the 
apparatus sees nothing. It is clear from 
the experiments that this is not due to 
want of permeability on the part of the 


structures of the eye. 

7. After my experiments on the trans- 
parency of increasing thicknesses of di 
ferent media, I proceeded to investigate 
whether the X-rays could be deflected b} a 
prism. Investigations with water and 
bon bisulphide in mica prisms of dU 
showed no deviation either on the p o n- 
graphic or the fluorescent plate. For com 
parison, light rays were allowed to tall 
the prism as the apparatus was set up lo- 
the experiment. They were devrated lU , 
mm flnfl 20 mm. respectively in the ca- ^ 


bodies exhibit fluorescence, e, g., calcium of the two prisms. ^ iniuffll* 

sulphide, uranium glass, Iceland spar, rock With prisms of ebonite and a u , . ’’ 

salt. etc. _ _ have obtained hnages on the Pho^ 

Of special interest in this connection is plate which point to a possi e ^ , 

the fact that photographic dry plates are It is, however, uncertain, a® A- yo ' 

sensitive to the X-rays. It is thus possible would point to a refractive m ^ {j,e | 

to exhibit the phenomena so as to exclude deviation can be observed^ with 

the danger of error. I have thus confirmed fluorescent screen. Investiga , jQ 0 ny 

many observations originally made by eye heavier metals have not 7^ gj-gney 
observation with the fluorescent screen, result, because of their sma r 
Here the power of the X-rays to pass and the consequent enfeeb Uj, o 
through wood or cardboard becomes useful, mitted rays, fance of 

The photographic plate can be exposed to On account of the ther^ays 

the action without removal of the shutter question it is desirable to try ^ .j^|g re- 

of the dark sHde or other protecting case, whether the X-rays are P 
so that the experiment need not be con- fraction. Finely-powdered o 
ducted in darkness. Manifestly, unexposed in thick layers but litte ^ ^gjjceoff^' 
plates must not be left in their box near the light to pass through, in conseq 
vacuum tube. fraction and reflection. In tn 

It seems now questionable whether the X-rays, however, such 
impression on the plate is a direct effect of for equal masses of substance 
the X-rays, or a secondary' result induced parent wnth the coherent soli 
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>-:n cannot conclude any regular reflection 
refraction of the X-rays. The research 
- 7as conducted by the aid of finely-pow- 
r;ered rock salt, fine electrolytic silver pow- 
:-. er, and zinc dust, already many times 
r-;mployed in chemical work. In all these 
biases the result, whether by the fluorescent 
::-:reen or tlie photographic method, indi- 
-3ted no difference in transparency between 
f - le powder and the coherent solid. 

It is, hence, obvious that lenses cannot be 
)ked upon as capable of concentrating 
e X-rays; in effect, both an ebonite and 
jlass lens of large size prove to be without 
tion. The shadow photograph of a 
and rod is darker in the middle than at 
e edge; the image of a cylinder filled with 
Mdy more transparent than its walls ex- 
aits the middle brighter than the edge. 

8- The preceding experiments, and 
iers which I pass over, point to the rays 
ing incapable of regular reflection. It is, 
wever, well to detail an observation 
lich at first sight seemed to lead to an op- 
site conclusion. 

I exposed a plate, protected by a black 
per sheath, to the X-rays, so that the 
iss side lay next to the vacuum tube, 
le Sensitive film was partly covered with 
ir-shaped pieces of platinum, lead, zinc 
aluminium. On the developed nega- 
^ the star-shaped impression showed 
■' under platinum, lead, and, more 
edly, under zinc; the aluminium gave 
It seems, therefore, that these 
metals can reflect the X-rays; as, 
"fever, another explanation is possible, I 
heated the experiment with this only dif- 
®nce, that a film of thin aluminium foil 
d between the sensitive film 

e metal stars. Such an aluminium 
in! ®P^flue to ultraviolet rays, but 
parent to X-rays. In the result the 
M r as before, this pointing 

rfa(^s ^ of reflection at metal 

'Considers this observation in con- 
^ others,' namely, on the trans- 
'dace^ ^ powders, and on the state of the 
effective in altering the 
0 the x-rays through a body, it 


leads to the probable conclusion that regu- 
lar reflection does not exist, but that bodies 
behave to the X-rays as turbid media to 
light. 

Since I have obtained no evidence of re- 
fraction at the surface of different media, 
it seems probable that the X-rays move 
with the same velocity in all bodies, and in 
a medium which penetrates everything, and 
in which the molecules of bodies are em- 
bedded. The molecules obstruct the X- 
rays the more effectively as the density of 
the body concerned is greater. 

9. It seemed possible that the geometri- 
cal arrangement of the molecules might 
affect the action of a body upon the X-rays, 
so that, for example, Iceland spar might ex- 
hibit different phenomena according to the 
relation of the surface of the plate to the 
axis of the crystal. Experiments with 
quartz and Iceland spar on this point lead 
to a negative result. 

10. It is known that Lenard in his in- 
vestigations on cathode rays has shown that 
they belong to the ether and can pass 
through all bodies. Concerning the X-rays 
the same may be said. 

In his latest work Lenard has investi- 
gated the absorption coefficients of various 
bodies for the cathode rays, including air 
at atmospheric pressure, which gives 4.10, 
3.40, 3.10 for 1 cm., according to the degree 
of exhaustion of the gas in discharge tube. 
To judge from nature of the discharge, I 
have worked at about the same pressure, 
but occasionally at greater or smaller pres- 
sures. I find using a Weber’s photometer 
that the intensity of the fluorescent light 
varies nearly as the inverse square of the 
distance between screen and discharge 
tube. This result is obtained from three 
very consistent sets of observations at dis- 
tances of 100 and 200 mm.; hence air 
absorbs the X-rays much less than the 
cathode rays. This result is in complete 
agreement with the previously described 
result, that the fluorescence of the screen 
can be still observed at 2 metres from the 
vacuum tube. In general other bodies be- 
have like air; they are more transparent 
for the X-rays than for the cathode rays. 
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11. A further distinction, and a note- 
worthy one, results from the action of a 
magnet. I have not succeeded in observ- 
ing any deviation of the X-rays even in 
very strong magnetic fields. 

The deviation of cathode rays by the 
magnet is one of their peculiar character- 
istics; it has been observed by Hertz and 
Lenard that several kinds of cathode rays 
exist, which differ by their power of excit- 
ing phosphorescence, their susceptibility 
of absorption and their deviation by the 
magnet; but a notable deviation has been 
observed in all cases which have yet been 
investigated, and I think that such devia- 
tion affords a characteristic not to be set 
aside lightly. 

12. As the result of many researches, it 
appears that the place of most brilliant 
phosphorescence of the walls of the dis- 
charge tube is the chief seat whence the 
X-rays originate and spread in all direc- 
tions ; that is, the X-rays proceed from the 
front where cathode rays strike the glass. 
If one deviates the cathode rays within the 
tube by means of a magnet, it is seen that 
the X-rays proceed from a new point, i. e., 
again from the end of the cathode rays. 

Also for this reason the X-rays which 
are not deflected by a magnet cannot be 
regarded as cathode rays which have passed 
through the glass, for that passage cannot, 
according to Lenard, be the cause of the 
different deflection of the X-rays. Hence, 
I concluded that the rays are not identical 
with the cathode rays, but are produced 
from the cathode rays at the glass surface 
of the tube. 

13. The rays are generated not only in 
glass. I have obtained them in an appara- 
tus closed by an aluminium plate 2 mm. 
thick. I propose later to investigate the be- 
havior of other substances. 

14- The justification of the term “rays,” 
applied to the phenomena, lies partly in the 
regular shadow pictures produced by the 
interposition of a more or Jess permeable 
body between the source and a photo- 
graphic plate or fluorescent screen. 

I have observed and photographed many 
such shadow pictures. Thus, I have an 


outline of part of a door covered with lead 
paint; the image was produced by placing 
the discharge tube on one side of the door, 
and the sensitive plate on the other. I 
have also a shadow of the bones of tk 
hand ; of a wire wound upon a bobbin; oi 
a set of weights in a box; of a compass card 
and needle completely enclosed in a metal 
case; of a piece of metal where the X-ravi 
show the want of homogeneity, and o: 
other things. 

For the rectilinear propagation of thf 
rays I have a pin-hole photograph of tb 
discharge apparatus covered with blacl 
paper. It is faint, but unmistakable. 

15. I have sought for interference ef 
fects of the X-rays, but, possibly in con 
sequence of their small intensity, with™ 

result. . 

16. Researches to investigate whctK 
electrostatic forces act on the X-ra)5ai 
begun, but not yet concluded. 

■ 17. If one asks, what then are w - 
X-rays; since they are not cathode ra = 
one might suppose, from their 
citing fluorescence and chemica • 
them to be due to ultra-violet ^ j.. 
position to this view ^ we|htyseto^.^^^^^ 

erations presents itself . IfX ih wmct no;-'' 
ultra-violet light, then that light mus p 
sess the following properties. 

W It is not refracted .n Ij.,, 

air into water, carbon bisulp > 
ium, rock salt, glass or zinc. „j|ecfio!i 

W It is incapaWe of renter re» ^ 
at the surfaces of the above Wk ■ 

(c) It cannot be polarized by a") 

nary polarizing media. „_;ous bodice 

(d) The absorption by_ ^ ‘ . 

must depend chiefly on .jofet 

must behave quite 

ible. infra-red, and hitherto kno 

violet rays. ^j^jikely 

These things appear Jo 
have sought for another the 

A kind of relationship 


5 ^ 


A Kina Oi ^ 

ys and light rays 11»«;;; 

act the formation of , 


the formation u. 
cand the prodnctio" “'Villi 
noint in this direction. 
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'■ een known for a long time that, besides 
“ be transverse vibrations which account for 
phenomena of light, it is possible that 
’jngitudinal vibrations should exist in the 
’ ither, and according to tlie \dew of some 
'irhysicists must exist. It is granted that 
. iaeir existence has not yet been made 
' r .ear, and their properties are not experi- 
- ir lentally demonstrated. Should not the 


new rays be ascribed to longitudinal waves 
in the ether? 

I must confess that I have in the course 
of this research made myself more and 
more familiar with this thought, and ven- 
ture to put the opinion forward, while I am 
quite conscious that the hypothesis ad- 
vanced still requires a more solid founda- 
tion. 


Second Communication 


.„.;As my investigations will have to be 

■ .,.,iterrupted for several weeks, I propose in 
J. , le following paper to communicate a few 
_‘:V',ew results. 

,§ IS. At the time of my first commu- 
^ ieation it was known to me that X-rays 
' • ,:ere able to discharge electrified bodies, 

‘ '. .'iid I suspected that it was X-rays, not the 

■ -' .aaltered cathode rays, which got through 
''■’js aluminum window, that Lenard had to 
' with in connection with distant electri- 

bodies. When I published my re- 
. .‘arches, however, I decided to wait until I 
■".jpuld communicate unexceptionable re- 
dts. Such are only obtainable when one 
•' l^kes the observation in a space which is 
Pt only completely protected against the 
^ectrostatic influences of the vacuum 
be, leading-in wires, induction coil, etc., 
which is also protected against the 
■'< .f from the vicinity of the dis- 

y s A apparatus. To this end I made a 

,ox of soldered sheet zinc large enough to 
necessary apparatus, 
opening which could 
^ door, was quite air- 
^iin f opposite the door was al- 

v 

apparatus placed outside, the 
'd'^slot ^'^all was provided with a 

Aenn opening was then 

-.'C'^Aheet^ closed with a thin aluminum 
this window the X-rays 
observation box. I 

''<• following phenomena ; 

negatively electrified 
k-e' ; discharged when placed in 


the path of X-rays, and the more quickly 
the more powerful the rays. The intensity 
of the rays was estimated by their effect on 
a fluorescent screen or on a photographic 
plate. It is the same whether the electri- 
fied bodies are conductors or insulators. 
Up to the present I have discovered no spe- 
cific difference in the behavior of different 
bodies vrith regard to the rate of dis- 
charge, and the same remark applies to the 
behavior of positive and negative elec- 
tricity. Nevertheless, it is not impossible 
that small differences exist. 

Q}) If an electrical conductor is sur- 
rounded by a solid insulator, such as par- 
affin, instead of by air, the radiation acts as 
if the insulating envelope were swept by 
a flame connected to earth. 

(c) If this insulating envelope is closely 
surrounded by a conductor connected to 
earth, which should like the insulator be 
transparent to X-rays, the radiation, with 
the means at my disposal, apparently no 
longer acts on the iimer electrified con- 
ductor. 

{d) The observations described in a, b 
and c tend to show that air traversed by 
X-rays possesses the property of discharging 
electrified bodies with which it comes in 
contact. 

(e) If this be really the case, and if, 
further, the air retains this property for 
some time after the X-rays have been ex- 
tinguished, it must be possible to discharge 
electrified bodies by such air, although the 
bodies themselves are not in the path of 
the rays. 
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It is possible to convince oneself in vari- 
ous ways that this actually happens. I will 
describe one arrangement, perhaps not the 
simplest possible. I employed a brass tube 
3 cm. in diameter and 45 cm. long. A few 
centimeters from one end a portion of the 
tube was cut away and replaced by a thin 
sheet of aluminum. At the other end an 
insulated brass ball fastened to a metal rod 
was led into the tube through an air-tight 
gland. Between the ball and the closed 
end of the tube a side tube was soldered on, 
which could be placed in communication 
with an aspirator. When the aspirator 
was worked the brass ball was surrounded 
by air, which on its way through the tube 
went past the aluminum window. ;The 
distance from the window to the ball was 
over 20 cm. I arranged the tube in the 
zinc box in such a manner that the X-rays 
passed through the aluminum window at 
right angles to the axis of the tube, so that 
the insulated ball was beyond the reach of 
the rays in the shadow. The tube and the 
zinc box were connected together ; the ball 
was connected to a Hankel electroscope. It 
was seen that a charge (positive or nega- 
tive) communicated to the ball was not 
affected by the X-rays so long as the air in 
the tube was at rest, but that the charge 
immediately diminished considerably when 
the aspirator caused the air traversed by 
the rays to stream past the ball. If the 
ball by being connected to accumulators 
was kept at a constant potential, and if air 
which had been traversed by the rays was 
sucked through the tube, an electric cur- 
rent was started as if the ball had been 
connected with the wall of the tube by a 
bad conductor. 

if) It may be asked in what way the air 
loses this property commimicated to it by 
the X-rays. Whether it loses it as time 
goes on, without coming into contact with 
other bodies, is stUl doubtful. It is quite 
certain, on the other hand, that a short dis- 
turbance of the air by a body of large sur- 
face, which need not be electrified, can 
render the air inoperative. If one pushes, 
for example, a sufficiently thick plug of cot- 
ton wool so far into the tube that the air 
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which has been traversed by the rays must 
stream through the cotton wool before it ( 
reaches the ball, the charge of the ball re- -■ 
mains unchanged when suction is com- 
menced. If the plug is placed exactly ia 
front of the aluminum window the result!; •- 
the same as if there were no cotton wool, a 
proof that dust particles are not the cause 
of the observed discharge. Wire gauze act •: ' 
in the same way as cotton wool, but the -- 
meshes must be very small and sereral- 
layers must be placed one over the other ii 
we want the air to be active. If the nets arc ~ 
not connected to earth, as heretofore, buU^ 

connected to a constant-potential soura ok. 

electricity, I have always absented what 1.: 
expected; however, these investigatioas 

are not concluded. , . ■ 

(p) If the electrified bodies are placM ;; 
dry hydrogen instead of air they are equa ^ 
well discharged. The discharp m ) _ ^ 
gen seems to me somewhat s . J,..; 
observation is not, hoover, vety , ^ 
on account of the diffiepty o • ^ 
equally powerful X-rays m 
perime^ts. The method of 


oof -Hip ftiin laver of air whi - 


bihty of the thin layer of air 

to tL surface of the boches at 

mencement playing an apprecable f 

connection with the i. the db 

(;,) In highly-exhausted^ 
charge of a body m ‘he pa j 


narge a. a.. a nne case 1^:5 

akes place far more slow' y sioffly-":- 
_ r__ 70 tlfflCS 01016 M , 


vas, for instance, 70 glledwit^'®^': 

:han in the same vessels when 


lan in the same veb^c« "r'^^.ssure 
■ hydrogen at atmosphenc , 


- hydrogen ar ^ 

(i) Experiments on Jie 




{t) iixpenmciiuo tax. ^ ^^gen, 
nixture of chlorine 


re or cmunix^ 
mder the influence of tn 
)een commenced. mention tp 

y) Finally, I *0“^ „„ the*:' 

h^resalts of the mvestig^'”" 
karging property of rjA gases 

he influence of the th^ 

taken into accoun , 


ot taken meu .'Vk^enn'e. 

lost part accepted with advan*k 

§ 19. In many cases it _ v-rav f'^'' 
put in 


§ 19. In many cases n j;.ray ^ 
It in circuit 
ucer and the Ruhm o 


enser 


and transformer. 
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Bent has the following advantages: 
:!'irstly, tlie discharge apparatus gets less 
' .ot, and there is less probability of its be- 
pierced; secondly, the vacuum lasts 
onger, at least this was the case with my 
•pparatus; and thirdly, the apparatus 

• Toduces stronger X-rays. In apparatus 
-hich was either not sufficiently or too 
righly exhausted to allow tlie Ruhmkorff 
.ail alone to work well, the use of a Tesla 
.■;ansfonner was of great advantage. 

The question now arises — and I may be 
, ermitted to mention it here, though I am 
.;a present not in a position to answer 
...—whether it be possible to generate X- 
, lys by means of a continuous discharge at 
. constant discharge potential, or whether 
icillations of the potential are invariably 
. Jcessary for their production. 

: I 20. In § 13 of my first communica- 
'..on it was stated that X-rays not only 
'jiginate in glass, but also in aluminum. 
' ontinuing my researches in this direction, 
; ;have found no solid bodies incapable of 
" inerating X-rays under the influence of 
;-Ithode rays. I know of no reason why 
•• guids and gases should not behave in the 
'' ime way. 

“■. Quantitative differences in the behavior 

• j different bodies have, however, revealed 
;.;qemselves. If, for example, we let the 

ithode rays fall on a plate, one-half con- 
5ting of a 0.3 mm. sheet of platinum and 
p |>c other half of a 1 mm. sheet of alumi- 
I'm, a pin-hole photograph of this double 
will show that the sheet of platinum 
f dnits a far greater number of X-rays than 


does the aluminum sheet, this remark ap- 
plying in either case to the side upon which 
the cathode rays impinge. From the re- 
verse side of the platinum, however, prac- 
tically no X-rays are emitted, but from the 
reverse side of the aluminum a relatively 
large number are radiated. It is easy to 
construct an explanation of this observa- 
tion; still it is to be recommended that 
before so doing we should learn a little 
more about the characteristics of X-rays. 

It must be mentioned, however, that 
this fact has a practical bearing. Judging 
by my experience up to now, platinum is 
the best for generating the most powerful 
X-rays. I used a few weeks ago, with ex- 
cellent results, a discharge apparatus in 
which a concave mirror of aluminum acted 
as cathode and a sheet of platinum as 
anode, the platinum being at an angle of 45 
deg. to the axis of the mirror and at the 
center of curvature. 

§ 21. The X-rays in this apparatus start 
from the anode. I conclude from experi- 
ments with variously-shaped apparatus 
that as regards the intensity of the X-rays 
it is a matter of indifference whether or not 
the spot at which these rays are generated 
be the anode. With a special view to re- 
searches with alternate currents from a 
Tesla transformer, a discharge apparatus is 
being made in which both electrodes are 
concave aluminum mirrors, their axes be- 
ing at right angles; at the common center 
of curvature there is a “cathode-ray catch- 
ing” sheet of platinum. As to the utility of 
this apparatus I will report at a later date. 


EDITORIAL 


A New Kind of Rays 

(Reprinted from the Editorial Page of the J. A. M. A., Feb. 15, 1896) 


The general interest in the recent dis- 
covery of Prof. Rontgen, the details of 
which now fill the daily press and which 
were at first received with increduhty by 
the pubhc as probably a scientific hoax, 
seems to call for some notice. . . 

In regard to the scientific question as to 
whether the results obtained by experi- 
menters are due to the previously recog- 
nized cathode rays or to a new form of 
radiation as Prof. Rontgen suggests we 
can, of course, express no opinion; it is a 
matter to be decided by physicists. The 
fact that we have, however, a force, for that 
is what it may be called, that will act on the 
sensitive chemicals of the photographic 
plate through flesh, cartilage, skin, and 
other tissues of the animal body, is enough 
to be fertile of practical suggestions to any 
thinking physician or surgeon. The fur- 
ther fact that these rays go directly through 
prisms and lenses without modification or 
change of course adds to their possibilities 
in a medical point of view; it insures the 
accuracy of the image from distortion by 
refractive power of the different sohds 
and fluids of the body. The further fact 
that in a general way only the density of 
the medium penetrated seems to affect 
them is suggestive of practical medical 
and surgical possibilities ; it hints at future 
valuable physiologic revelations as well 
as diagnostic aids. It is only a hint, how- 
ever, and whether it is to be ever realized to 
any extent is perhaps open to serious ques- 
tion. As regards its therapeutic possibili- 
ties which have aheady become the play- 
thing of the popular imagination, they 
may be left to future investigation; they 
are not in a stage as yet for medical opin- 


ions to pass on the question of even their 
existence. There will doubtless be an ex- 
tensive advertisement of cathode ^ ray , 
baths, x-ray treatments, etc., but it is to ^ 
be hoped that any active exploitations of 
these will, until the matter is more eluci- 
dated by accurate scientific researches, 
be confined to the irregulars who haxe iio 
standing in the regular medical profession. 

The real utihty of the discovery has so , 
far been demonstrated to a limited ex en 
in the field of surgery. A accou" ; 
have appeared in the lay press o ' , 
bullets, etc., having been detwted lo g 
in the tissues, and sonie light has , 
thrown on pathologic diagnosis ° : 

two cases. In France, M. Lannd "g . 
believes he has been able to s on , 

method that in a femur affected - 

myeUtis the destruction of bone pr ^ 
from the center to the been 

than in the opposite direction ^ ^ : 

previously held. 'lA^en g fciv ,' 

that the discovery is as ye ) ^ 

weeks old, and that stu ^ en s 
civilized world are labonng o Ij. o 

it and to perfect the methods « ; 

cation, it may not be i. ,1, f 

for much more important res 

near or remote future. pthodsarda^ ■ 
ever, the limitations of the nieth ji , 

great and the medical natur 


e medical nam*-— .n- ' 
very is, as yet, a largely .. 


..T. • />r5rtaiu 

:y. Its surgical 
LS nrobablv been sufficiently m ^ 


ls probably been 
hat has been already done. 


red 


ti already 

m as to its future should tlir. 


,S to Its luture , .joii U>*‘ 

scientific spirit of ^ its b'd' 

all things before badd-”. 

in them. 
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After Fifty Years 


“It is only a hint. ...” The skepticism 
jvith which Rontgen’s epochal communi- 
cation, “On A New Kind of Rays,” was re- 
ceived finds e.\pression in these words from 
the editorial reprinted on the opposite 
page, the first official recognition, by the 
z Journal of the American Medical Associa- 
■ion, of what has proved to be one of the 
Host important scientific achievements of 
die past century. Today it seems incon- 
ceivable that, in spite of the meager reports 
'Aen at hand, the benefits which were des- 

• -dned to accrue to humanity from this dis- 

• lovety were not more clearly envisioned. 

'j* Fortunately, there were those by whom 
-ihe possibilities, however vague, were ac- 
■cepted as a challenge. Step by step, on 
rithe basis of scientific research, this intrepid 
i. jroup proceeded to improve the crude 
it^quipment at first available, to devise new 
,i?;echnics, to unearth the hidden disease 
^processes of the body, to venture into new 
••3elds of application. These developments 
j; are traced in greater detail in the following 
-■pages. But those men of vision, who ac- 

• "omplished so much with so little, paid a 

• rpnce for their achievements in suffering 
-•and even death — the late effects of the 

^^^dequately known rays. It is to 
d ^ of those early pioneers, as 

as to Rontgen, that this issue of 
.f'^woLOGYis dedicated. 

were to feel the impact of 
d; ® discovery. In the science of 

• it ^^•^roal changes were to stem from 

dg’ development of spectrometry by 

made possible studies of the 
: ,jjj°®'^®^’^oture of recognized crystals but 
many organic substances, as 
Inii libber, are basically crystalline, 

profited by the radiographic ex- 
' ther^ structural materials, and 

in Rontgen had demonstrated 

■ asset^' laboratory became an 

'' dtv of^ testing the integ- 

castings and other strategic materi- 


als. Already radical changes in our mode 
of living have grown out of the applieation 
of electronic principles, and the future 
promises still more revolutionary develop- 
ments. 

In the field of medicine, roentgenology 
has advanced during the past fifty years 
from feeble beginnings to take its place 
among the most respected specialties. At 
first it was devoted largely to the detec- 
tion of foreign bodies and changes in the 
osseous system, but as early as June 1896 
one observ'-er was able to reveal a concre- 
tion in the kidney. Other pioneers were 
soon demonstrating lesions elsewhere in 
the body, proving to a startled medical 
world that it had at its disposal not merely 
a scientific curiosity but an agent capable 
of making visually perceptive, in the liv- 
ing, many anatomic, physiologic, and path- 
ologic processes which had hitherto been 
demonstrable only at autopsy, or at best on 
the operating table. 

During the same early period biologic 
reactions, as an irritation of the eyes and a 
persistent dermatitis of the hands, led cer- 
tain workers to speculate upon the thera- 
peutic possibilities of the new discovery. 
It is true that the feeble emission of rays 
obtainable with the tubes then available 
had but a minimal effect, but as more effi- 
cient apparatus was developed and new 
knowledge of the properties of the rays was 
acquired, their therapeutic effectiveness 
became increasingly apparent and their 
binary character was established. 

To Wilhelm Conrad Rontgen full credit 
must be given for the genius which led him 
to recognize a hitherto unknown form of 
radiation, but for its full development 
roentgenology has been dependent upon 
the sustained effort and collaboration of 
many scientists in many lands. It demon- 
strates again the truth that science is uni- 
versal, without limitations of nationality 
or race. 


Development of Diagnostic X-Ray Apparatus 

During the First Fifty Years 


PAUL C. HODGES, M.D. 

Division of Roentgenology, The University of Chicago 


TN ERNAi MEDICINE, surgery and the zation as to allow us to ignore the details of 
chnical specialties have availed them; their construction and operation, devolin.^ 
selves of the fruits of the physical and ourselves exclusively to the medical phases 
c emica ^ age to such an extent that the of our work, but that day is not yet here, 
modem internist would be handicapped Our interest in technical matters has not 
severe y i e were deprived of his ther- remained static, however, but has shifted 
mome er, sp ygmomanometer, electrocar- with the years, and as certain parts of our 
lograp , and sulfonarnides, while the sur- equipment have approached perfection we 
geon wou d sorely rniss local anesthetics have been quite as willing as our surgical 
an e myriad appointments of the pres- colleagues to drop consideration of those 
ent ay operating roorn, but our colleagues' parts in order to conserve time and effort 
dependence on physics, chemistry, and for clinical work. This shift in interest 
engineenr^^ is as nothing compared with may have been scarcely discernible to 
ours. hile it is true that we radiolo- those who were experiencing it, but as one 
gists are useful in proportion to our ex- 
cellence as physicians and that it is our 
clinical education and experience that 
count most, still we are powerless to 
bring those attributes into play until we 

have first made good-quality roentgeno- first decade 

of precisely known quality, quantity, =''='7 Part of the body had 

and dimension. As a result of our great 
dependence on apparatus and technic, it 


VVXIU WCIC Xt; lyni, . 

looks back over the half century and for „■ 
convenience breaks down the period into 
five decades, a fairly definite pattern be- 
comes visible. 's 
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studied more or less successfully) but the 
principal clinical use of x-rays was for tio.tf; 


care of fractures and dislocations 


and the 


IS only natural that these matters have ^“-terrffoTei'g^Tiidferand e.. » c 


, XXO/Vte 

occupied a large place in our attention and “T, 

required the expenditure of a great deal" f “nroriS i" 

our time. X-ray tubes were still pnmiuve 


A^-ray tuoes were suu piumtivv, ... - ; 

As late as the close of the nineteenth i 


- CiX 

century, our ablest surgeons and the de- 
partments of surgery in our leading univer- 
sities deemed it proper and, in fact, man- 
datory that they devote a considerable 
portion of their attention to the devising 
o new instruments and new operative pro- 
cedures, but in recent years such pursuits 
have come to be considered unworthy. 
By false analogy, some critics have con- 
tended that radiologists should now leave 
all of their technical problems to the en- 
gineering staffs of the commercial manu- 
facturers. It seems safe to assume that 
eventually our radiological tools will reach 
such a degree of perfection and standardi- 


screens were of a quality that desen 
received little consideration. 

The small laboratory type induciwn 

coil operating on storage ^.ptcr '.I* 

provided with a mechanical ni .i) 

had given way, in this country a 
the static machine which, in n > 
now in the process of being p]jcd , * 

more powerful induction cods 
from power lines and provid ...a 

trolytic or mercury jet interrupters .{), 


SECOND DECADE 

on cnorn^®* ■ 

The next ten years saw an I^y 
spread in clinical roentgenolog} - 
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the close of the second decade (1915) phy- 
ifsicians generally employed x-rays, or at 
least wished that they might be able to em- 
ploy them, in the examination of the chest 
and the alimentary tract, as well as for all 
of the injuries and diseases of the skeletal 
’"system. On the technical side, the so- 

■ '-:alied interrupterless transformer had 
- ' ibout displaced induction coils, and the re- 
••-'entiy introduced Coolidge tube was shortly 
‘-to bring complete obsolescence to that 
-temperamental prima donna, tlie gas tube. 
”T' The importance of the technical changes 
.•’)f that second decade can scarcely be ap- 
;;;oreciated by'^ one who did not work at ra- 
'.'.liology during that period. At their best, 

■ "Eduction coils had been a terrible nui- 
; c'nnce and it seemed at times as though gas 
•;cubes had been invented for the specific 
•.•;;ourpose of trying men’s souls. The induc- 

■ yion coil required direct current power in 
.-;in amount not conveniently provided by 
li'Jtorage batteries, and in those American 

’ommunities ' where the only available 
lower was alternating current this meant 
.. -bat one must provide either a large, ex- 
pensive motor generator set or a tempera- 
r- aental and inefficient electrolytic rectifier. 

, r/ie Electrolytic Rectifier: This con- 
:.r->isted of a pair of metal-plate electrodes 
1. immersed in an alkaline electrolyte, such 
ammonium phosphate, sodium bicar- 
, onate, or sodium and potassium tartrate, 
cf e positive electrode was made of alu- 
^ fmnum, the negative usually of steel, and 
electrolyte were contained in a 
porcelain jar partially immersed 
a cooUng bath. 

^ !!bv tvf plate was either "formed” 

‘tb . ^®^iiufacturer or was "formed” on 
u Passing a low current through 
^ few minutes. By "forming" 
^^ ■of deposition on the aluminum 

white coating of aluminum salt 
the electrode, allowing 
fi tbe ^^ectricity to flow^ freely through 
from the indifferent elec- 
' '0 th ^ ^feminum, but opposing a flow 
°PP°®^fe direction. Four cells were 
connected so that full-wave rec- 
"'"t^oJiwasaccompHshed. 


Under the best of operating conditions, 
electrolytic rectifiers were a poor expe- 
dient and the conditions were seldom good. 
Usually rectifiers were neglected, water 
that evaporated from electrolyte and cool- 
ing bath was not replenished, metal parts 
were allowed to corrode, and efficiency fell 
to a low level. 

Early Forms of High-Voltage Rectifier: 
When the induction coil was well designed, 
the current supply unidirectional, and the 
interrupter of good design, the high-volt- 
age current produced by the secondary of 
the coil was approximately unidirectional. 
Under practical operating conditions, how- 
ever, the amount of inverse current might 
be considerable and, inasmuch as inverse 
current was deleterious to x-ray tubes, 
considerable effort was expended to sup- 
press it. One of the devices used for this 
purpose was the so-called Lodge valve 
tube, which consisted of a pear-shaped 
vacuum tube provided with a cathode and 
an anode. The cathode was a large, 
coiled, aluminum rod that filled the body 
of the tube; the anode a small disk of steel 
or other metal located well back in a nar- 
rowed arm of the tube. As in all gas tubes, 
so in this one, the electrons that were es- 
sential to conduction were emitted from 
the cathode as a result of bombardment by 
po^i^ive particles. The anode, by virtue 
of its smallness and protected location, was 
bombarded by few positive particles dur- 
ing the phase that it was at negative 
potential and, because of its physical com- 
position, emitted few electrons for each 
impact. The cathode, on the contrary, was 
richly bombarded by positive particles and, 
being aluminum, gave out copious elec- 
trons for each impact. When one or sev- 
eral Lodge tubes were connected in series 
with the x-ray tube, the useful current of 
the induction coil passed through the sys- 
tem without much attenuation, while the 
inverse current was largely suppressed. 
Similar gas valves were used by Hutton in 
his early attempts at the rectification of 
the output of A.c. transformers, but it was 
not until many years later that hot-cathr 
ode valves made such circuits practical. , 


MO 


Paul C. Hodges 


Novcmbcf 15i) 


The Electrolytic Interrupter: The Wehn- 
elt interrupter, as used in this country, 
usually consisted of a platinum-rod posi- 
tive electrode, a lead negative electrode, 
and an electrolyte of 20 per cent sulfuric 
acid. These electrodes were mounted in 
a glass or porcelain jar containing 20 per 
cent sulfuric acid, the jar, in turn, being 
partially immersed in a cooling water bath. 
Three such cells were commonly used, 
one having a large point, one a small 
point, and one a point of intermediate 
size. The platinum points protruded 
through the tips of porcelain candles, the 
amount of protrusion being controlled by 
a hand-operated screw, and a series of 
knife switches made it possible to employ 
any one or any combination of the points. 
Interruption was accomplished by the al- 
ternate formation and collapse of an in- 
sulating coating of gas bubbles about the 
exposed platinum tip. 

Before making a plate, the operator 
tinkered with the rheostat and the inter- 
rupter points until the tube “backed up a 
five-inch spark’’ {i.e., operated at 85,000 
volts peak) and seemed to be drawing 
about the proper amount of current. He 
estimated current by the sound of the in- 
terrupter and the intensity and distribu- 
tion of the apple-green fluorescence which 
was characteristic of gas tubes. 

Exposing more platinum in the inter- 
rupter increased the current that could 
flow through it and decreased the rate of 
the interruptions, but there was no provi- 
sion for measuring the rate of interruptions, 
and the ammeter that usually was con- 
nected in series with the primary of the 
induction coil gave Uttle indication of the 
amount of x-ray that was being produced 
by the tube. 

Since the one variable that could be 
controlled was development, it was the 
skill and dihgence of the darkroom worker 
that determined the quality of the x-ray 
plates. Not much attention was paid to 
the strength or temperatiue of the solu- 
tions. The plates were developed one by 
one in trays under constant visual control 
and were transferred to the hypo at the 


exact moment when the technician’s prac- 
tised eye detected, by means of the red 
light, that the image had “struck through 
to the back of the plate.’’ 

Mercury Internipters: Motor-driven mer- 
cury interrupters were fairly satisfactor)’ 
if a condenser was connected across the 
break, and particularly when the dielectric 
was gas. It was more common, however, 
to use kerosene and, after being used for a 
few hours, mercury and kerosene became 
blended into a sort of mercury ointment. 

It was during this second decade that I 
spent a morning watching one of our ablest 
American radiologists conducting gastro- 
intestinal examinations. The list was 


normous — ten patients in one morning 
nd I marveled at the fact that he a 
ilmost completed the last examination be- 
ore the mercury interrupter, which was 
nounted on a shelf on the wall, broke ow 
ind had to be overhauled by the enpn • 

: have great admiration and ‘ j . 
hat radiologist, but when he 
here were some mornings when h ^ 
nany as twelve examinations u 
ireakdown of the interrupter, though ^ 
lot openly question his for 
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radiologist who had A.c. power was the for- 
Lunate fellow because his mechanical rec- 
tifier could be driven by a small, practically 
trouble-free, synchronous motor, the trans- 
former dravdng its power directly from the 
line, whereas in d.c. installations a rather 
ieary, somewhat expensive, synchronous 
:onverter or so-called rotary converter 
Irove the rectifying svdtch and also sup- 
alied alternating current for the x-ray 
transformer. The commutator and brushes 
jf the converter required far more atten- 
tion than the simple slip rings of the syn- 
chronous motor, but much more important 
ivas the disadvantage that for a converter 
of reasonable size and cost tlie power that 
could be supplied to the transformer was 
relatively small. Later, as self-rectifica- 
tion brought in small portable and bedside 
units, the user of d.c. power was put to the 
cost and inconvenience of providing for 
each of them a small but none the less 
hea\y and rather expensive synchronous 
converter to change d.c. to A.c. This ad- 
vantage of A.c. over d.c. has continued 
throughout the decades that have fol- 
lowed. 

THIRD DECADE 

The third decade, which closed in 1925, 
"'as unusually fruitful, both clinically and 
technically. In this period chest films 
to be considered indispensable in the 
handling of pulmonary disease, pyelo- 
grams began to occupy a similar position 
of importance in urology, and at least in 
e larger centers it became all but unethi- 
cal to attempt to manage diseases of the 
gastro-intestinal tract without the aid of 
^'Cays. Cholecystography was introduced, 
cardiologists began to be interested in 
c application of x-rays to their work al- 
ough, of course, they had been used to 
extent in cardiology from the very 
Treifh P^^hic'ilarly among the 

the decade the radiator-type 
cat sponsored self-rectifi- 

sco^c portable bedside and fluoro- 

^ouhle-disk mechanical rectification 


made it possible to bring the milliammeter 
down out of the high-tension system and 
mount it on the control board, closed-core 
transformers and autotransformer con- 
trols were in general use, and time-switches 
were greatly improved. Double-coated 
films and double-intensifying screens 
proved to be an enormous improvement 
over plates and single screens and, most 
important of all. Potter’s recently invented 
moving grid opened the way at last to 
adequate raying of the skull, trunk, and 
pelvis. 

Potter Grid: The importance of Potter's 
work was recognized and warmly acclaimed 
by contemporary American radiologists, 
but the excessive modesty and self-abne- 
gation of Potter’s original papers have 
tended to blind the younger generation to 
the enormous debt they owe to him. Be- 
fore Potter, good films of the skull, hip, 
and other thick parts could be obtained 
only by the expedient of narrowing the in- 
cident beam to small diameter. Full-sized 
films of the skull, abdomen, and pelvis we 
owe directly to him. 

Bucky, it is true, had laid the ground 
work by learning from the physicists their 
concept of the scattering of x-rays and 
teaching that concept to radiologists. 
Prior to this we had understood fairly well 
the phenomena of absorption, transmis- 
sion, and characteristic emission, but most 
of us owe to Bucky our appreciation of the 
fact that some of the radiation impressed 
upon the surface of the patient’s liody is 
scattered out of its straight-line course 
with resulting blurring of the x-ray image. 
Scattering is greatest when the voltage is 
high, the mass of tissue large, and the inci- 
dent beam broad, so it can be reduced in 
amount by lowering the voltage, coning the 
beam, and compressing the part. Bucky 
taught us that most of the scattered radia- 
tion that was formed could be prevented 
from reaching the film by interposing be- 
tween patient and film a honeycomb-like 
metal member that he termed a diaphragm. 
The interstices of Bucky’s diaphragm were, 
in fact, little metal tubes oriented so that 
their bores were parallel with the radii of 
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the spherical angle formed by the incident 
radiation. Unscattered incident radiation 
passing through the patient’s body passed 
on through Bucky’s diaphragm to reach 
the film, but the scattered radiation, since 
it deviated from the radii of the sphere, suf- 
fered absorption in the walls of the metal 
tubes. Bucky’s theory was sound as far as 
it went, but it did not go far enough and 
the films that he made were practically 
useless because of the overlying pattern of 
the diaphragm. By that partially devel- 
oped theory, since the radiation had a 
spherical distribution, the suppressor had 
to be in the form of a segment of a sphere 
and, therefore, no motion that could be 
devised for it would wipe out its image. 
Here Bucky stopped and here the matter 
stood until Potter attacked the problem in 
1913. 

I don’t know whether Potter theorized, 
“Since we can’t deal with a sphere of radia- 
tion, suppose we see what happens if we 
assume a cylindrical rather than a spheri- 
cal distribution.’’ Perhaps he just experi- 
mented and built his theory as he went 
along but, in any event, by 1917 he had 
the answer and, since grids became com- 
mercially aA'^ailable in the early twenties, 
that answer has been at work in x-ray 
laboratories all over the world. Potter’s 
answer was something like this ; “The sup- 
pressor doesn’t have to be a system of 
tubes arranged as a segment of a sphere. 
It works almost exactly as well if it is a 
series of strips arranged as a segment of a 
cylinder and, unlike Bucky’s spherical 
diaphragm made up of tubes, a cylindrical 
grid, composed of strips, casts on the film 
no image of itself provided it is in uniform 
motion while the exposure is being made.” 

I have said that contemporary American 
radiologists appreciated the importance of 
Potter’s work, but the Europeans of that 
day appreciated it, too. When I visited 
German and Austrian universities in the 
spring of 1923, the most common question 
that was put to me by their radiologists 
was: “How may we obtain one of Potter’s 
grids?” 

There have been developments with the 


years, of course. The grid, origmalk 
curved, has been made flat; for certain 
applications it need not move at all and, 
when it does move, the modem trend is to 
drive it continuously by means of a recip- 
rocator instead of starting it and stopping 
it for each exposure, but these are mere 
variations on Potter’s original theme, let 
us give credit to Bucky for posing tie 
problem, but particularly to Potter, tic 
fellow who solved it after it had been 
posed. 


FOURTH DECADE 

By 1935, which marked the close of tie .. 
burth decade, radiology was generally ■ 
-ecognized as a legitimate and indepmdMl , 
nember of the group of medical specialties, , 
with its own body of technical and clinical , 
knowledge, its own facilities for advancing .. 
md transmitting that knowledge, its m , 
iournals, societies, and examining boards. , 
Host of the tissues of the body and mosto! . 
the diseases to which those tissues arc 
heir were now regularly ■ 

ray examination. In particular, t is . 
ide had seen the inclusion of the centr , 
nervous system, the vascular system^ , 
the genital system among those parfe o ^ 

oody for which x-ray examinabon had , 

come an almost invariable par o ■ 

tine. Technical advances had con . 

throughout this decade also ^ ^ 
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allow its mder employment, and the film- 
ing fluoroscope began to appear in the cat- 
alogues of most of the manufacturers. 
Planigraphy and the thrice-resuscitated 
x-ray kymography were creating something 
of a flurry but were destined to be retired 
to a place of minor importance, and con- 
denser discharge machines and three- 
phase generators, after a brief and limited 
popularity, had entered a decline. 

fifth decade 

It is, of course, too soon to evaluate the 
lasting work of the fifth decade, whose 
-'close we are now celebrating, but on the 
"technical side two accomplishments at 
: least seem likely to surxdve. The first is 
the perfection of microfilming and its adap- 
tation to mass radiography of the chest. 
iAs in so many other phases of x-ray work, 
the concept of microfilming is almost as 
' Old as x-rays themselves but the harnessing 
'of the idea and the breaking of it to prac- 
tical, effective, wide-scale use have come 
! only in very recent years. At the moment 
,! the method is practical only for examina- 
; tion of the chest, and serious technical ob- 
^ stacles ivill have to be overcome before it 
r" can be extended to all parts of the body, 

• but there is little reason to doubt that 
these obstacles will be surmounted within 
the decade we are about to enter. 

Photoelectric Timers: Another accom- 
plishment of the fifth decade is photoelec- 
trie timing. As this article is being written, 

; timers for microfilming are in commercial 
production and presumably will be in wide- 
' scale use during the demobilization of our 
Armed Forces. Photoelectric timers for 
S^neral radiography are still in the experi- 
mental stage, but there is every reason to 
e eve that they, too, "will become com- 
merciaUy available within a very few years. 

clinical aspects 

On the clinical side there is not the slight- 
justification for feeling that we may 
our laurels. It is true that every 
nimi^’ every tissue, and a vast 

ar L diseases have now been and 

^ eing studied by x-ray, and that a great 


deal of information about them has been 
collected, but there is scarcely a phase of 
this work that could not be done better 
than we now do it. It will be many years, 
indeed, before students considering radiol- 
ogy as a life’s work will be justified in 
turning from it to something else for the 
reason that all the discoveries have been 
made and nothing remains to be done. 
Actually, the amount of work remaining to 
be done is prodigious and, in addition to 
improvement and extension of the body of 
radiological knowledge, we are faced with 
the pressing job of making available to the 
population at large that amount of radio- 
logical skill that has already been de- 
veloped. 

SOCIAL aspects 

Even in the cities good-quality radiology 
is available to only a fraction of the popu- 
lation, and outside of the cities the situa- 
tion is appalling. It will require the ex- 
penditure of much thought and energy to 
rectify the situation and at the same time 
not interfere with the orderly development 
of our specialty. Certainly there are two ex- 
tremes that should be avoided. On the one 
hand, radiology should not he pauperized 
to the point where able young physicians 
no longer care to enter it and, on the other 
hand, we must oppose all efforts within our 
ranks to perpetuate the economy of scar- 
city which in the past made it possible for 
an inadequate number of radiologists to 
earn large incomes by caring for a compara- 
tively few patients. There may be a few 
unscrupulous lay administrators who see 
only good in the reduction of the radiolo- 
gist to the role of a subservient, underpaid 
employee, but the majority of clinic and 
hospital administrators hold no such views. 
On the other hand, though there may be a 
few unenlightened radiologists who favor 
trade-union tactics for the retaining and 
improving of advantages now possessed by 
us, most of our colleagues have no sym- 
pathy with such views. But though we 
ignore extremists on both sides and assume 
that the majority of radiologists and ad- 
ministrators have the same ends in view. 
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it does not follow that their task will be 
easy or immediately successful. The 
guiding principles are clear, however, and 
if we will keep them constantly in view, the 
details can be worked out. 

Methods of economizing on time and 
material must be sought and, when found, 
adopted. Expensive, time-consuming rou- 
tines which have only the merit of usage 
but serve no useful purpose must be aband- 
oned, and, wherever possible, the patient- 
doctor ratio must be increased. Of course, 
such practices can be abused with the result 
that the radiologist is overworked or is 
made to do shoddy work, but abuses bene- 
fit no one and must be avoided. 

In the decade that lies ahead, we radiol- 
ogists should be out in the lead of our pro- 
fession, exploring the path that medicine 
should follow in adapting itself to the 
changed economy that is bound to affect 
every phase of our national fife, since some 
of the problems are not as new to us as 
they are to our colleagues in other branches 
of medical practice. 

Undoubtedly much radiology will be 
supplied at federal expense to the millions 
of new war veterans. It should be our aim 
to assist that work in every way and by 
counsel and example to mold public and 
official opimon to the idea that the govern- 
ment will have to employ first-quality ra- 
diologists if first-quahty work is to be 
expected. Industry, municipalities, and 
similar agencies presumably will increase 
the amount of radiology made available to 
groups for whom they are responsible, and 
our co-operation here should be the same 
as in the case of the veterans. And what 
of private practice? I, for one, have no 
fear that a people who have just victori- 
ously concluded a war for the preservation 
of the American way of hfe will now wish to 
destroy that way. 

Those attributes of private practice 
which suffer by comparison with the qual- 
ity of radiology that will be practised in the 
Veterans Administration and in various 
types of partially or wholly subsidized 
clinics will and should fail and disappear. 
On the other hand, a vigorous, excellent. 


though perhaps somewhat smaller program 
of private American radiology ruD be 
welcomed not only by that fraction of the 
population that can afford its somewhat 
higher fees and more personalized senice 
but also by the nation as a whole, as a 
standard-setting agency for government 
hospitals and reduced-rate clinics. In the 
long run, the public does a surprisingly 
good job in evaluating the quality as well 
as the cost of the medical care it receives. 
It wiU not indefinitely pay higher fees for 
the subtle advantages of being cared for in 
a private office unless the medical quality 
of the care received is at least as good as 
that available in low-cost clinics and, on 
the other hand, will not be content to reap 
the financial advantage of the clinic unless 
it is convinced that the quality of its worl 
is good. 


PROBLEMS FOR THE FUTURE 

Even if I were inchned to fancy 
a prophet, still I would abstain from radio 
logic prophecy lest I survive for a 
more years to experience the embarrass' 
ment of the eminent Philadelphia physician 
who, shortly after the discovery of x-rays, 
oredicted that x-ray apparatus was so o 
oensive and its employment so time co 
mming that it could never come » 
general clinical use, or that of my 
rolleague who, a number of 
duded that x-ray apparatus had rea h 
1 final state of perfection excep p 
■or some simplification of design, 
lot an act of prophecy to point o 
ogical chores that need doing an 
mess the hope that in the years 
someone may attend ^ ^hein. 
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films— possibly quite incapable of attain- 
ment-might be expected to be vastly 
more durable tlian tliose in use today and 
their processing might be much more rapid. 

Better Screens: The screen situation is 
: ripe for change, and with the widened 
; chemical interest in fluorescent materials 
for lamps, paints, television tubes, etc., 
change may well be expected. Already 
speed and definition have reached a re- 
spectable degree of excellence, but cost 
and lack of durability are still excessive. 
No one expects a white shirt to last more 
than one summer day ivithout a trip to 
the laundry, and the garter manufacturers 
urge that their product be looked upon 
. as e.xpendable and rather short-lived, but 
; we have been educated to believe that it is 
. logical for expensive, fragile, white intensi- 
fying screens to make thousands of trips 
to the loading bench before they have paid 
: their way and can be discarded. Present- 

■ day screens may be washed, it is true, but 

■ not very often and not very successfully 
i and, even when every feasible precaution is 
. taken, deterioration is rapid. Those of us 

who periodically scoop the treasury to in- 
stall new screens in all our cassettes know 
only too well the difference between the 
; excellent quality of films that can be pro- 
duced when screens are new and the shabby 
appearance of those made only a few weeks 
later when deterioration has begun. 

Two obvious remedies are at hand — 
one still entirely neglected, the other now 
I oeing worked at. The first is a ‘ ‘clean towel 
service” for screens. It should be possible 
to contract for . screens by the year, the 
’‘Opresentative of the manufacturer to re- 
Pace screens as soon as defects develop, 
perhaps with some additional insurance 
Pemium to cover those damaged by acci- 
^ot or carelessness rather than by normal 
tear. This suggestion is based 
in h that the materials used 

he making of a screen cost a micro- 
opic fraction of its selling price and the 
ssumption that that price largely repre- 
^ > therefore, the labor and overhead of 
anufacture and distribution. Many more 
^ons would be required under my plan, 


and somewhat more labor would have to 
be expended, but the real cost of such a 
service might be surprisingly little more 
than that of the present system, which is so 
extremely unsatisfactory. The other rem- 
edy is the provision of a tough abrasion- 
resisting surface coating that really will 
stand washing, and that matter, I am glad 
to say, is now receiving the attention of 
screen manufacturers. 

Better Cassettes: Cassettes have become 
better in recent years, but they still need 
improvement. In anticipation of photo- 
timing, the backs should be made of stand- 
ard-thickness aluminum without lead and 
with at least the central area free of springs 
or rivets. Frames should be made of steel 
of a quality that combines, as far as possi- 
ble, maximum lightness and toughness with 
maximum resistance to rust. Better means 
should be sought for the mounting of 
screens, and the front of the cassette 
should be provided with a flush marker 
w'hich will photograph onto the film the 
serial number of the cassette and the name 
or initials of the hospital, clinic, or indi- 
vidual radiologist. The serial number 
should appear, also, on the back of the 
cassette, so that when films show defects 
that are caused by faults in screens or cas- 
settes the faulty cassette may easily be 
located and removed from service. 

Better Tubes: Our gratitude for the ex- 
cellence of the x-ray tubes available in 
this, the fiftieth year following the dis- 
covery of x-rays, should not blind us to the 
need of still further improvement. Having 
myself experimented since the early twen- 
ties with the forced circulation of the in- 
sulating oil used with diagnostic x-ray 
tubes, I am convinced that oil circulation 
and forced cooling of the oil are important. 
They are employed now by one manufac- 
turer, but the practice should become 
general and, if there are valid patents re- 
stricting such general use, some program 
should be worked out for the granting of 
licenses under those patents. 

With the years, rotating anode tubes 
have become smaller, longer-lived, quieter, 
and somewhat less expensive, though 
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there is ample room for improvement 
along all these lines; but their coohng re- 
mains a serious problem, particularly when 
one wishes to employ them in the filming 
fluoroscope. Long ago Coohdge patented 
and then abandoned a tube in which not 
merely the anode but the entire tube ro- 
tated, a magnetic field operating through 
the glass to deflect the cathode stream so 
that the focal point was held fixed in space 
while the spinning mushroom-shaped tar- 
get rotated beneath it. Modem, short, 
cylindrical tubes are much better adapted 
to such a system than were the long, globu- 
lar tubes of thirty years ago, and in the 
intervening years much has been learned 
about the focusing of electrons by combi- 
nations of electric and magnetic fields. 
The bearings of such a rotating tube would 
be oil-immersed ball bearings of standard 
design and, therefore, extremely quiet and 
practically imperishable, and the rotation 
of the tube within the oil housing could be 
made to provide vigorous circulation of the 
oil. If a good blower were added, a tube of 
this sort should excel aU others in its abihty 
to eliminate the heat generated in the tar- 
get and thus be superior to others for all 
phases of diagnostic x-ray work, and par- 
ticularly for use in the filming fluoroscope. 

Dr. Coohdge’s company would be the 
logical people to undertake a modem de- 
velopment of his old idea, but if they are 
not interested, others perhaps may be in- 
duced to take up the matter, for the 
patent has long since expired and the field 
is open to anyone. 

Film Processing: Our record of achieve- 
ment in the processing of x-ray film is noth- 
ing to brag about. Beginning with Robert 
Kelley’s httle motor-driven teeter-totter 
for rocking trays, we have improved a 
httle on the darkroom methods we in- 
herited from the daguerreotypers, but not 
much. Our constant temperature devices 
seldom are accurate; facihties for prepar- 
ing, handhng, and changing solutions are 
primitive; wash tanks and driers, though 
better than they were ten years ago, still 
are far from satisfactory. While we have 
been putting up with our archaic methods. 


moving picture processors, militar)’ Air 
Force photographers, and industrial x-ray 
engineers have made great strides in auto- 
matic processing and, now that the war has 
ended, some of the manufacturers who 
have been thus employed are seriously at 
work adapting their product to the quite 
different conditions of clinical radiology. 
It is high time that they have begun to do ; 
so because with the growth of phototiming, 
the automatic development of clinical x- ■ 
ray films becomes increasingly important. ' 
The ideal installation of the future will ; 
be a stainless steel unit that receives e.x- ■ 
posed film at one end and delivers dried ■ 
film at the other, with a minimum lapse of • 
time and with provision for the temporar)’ • 
removal of emergency films as soon as 
fixation is completed. Processing solutions 
win be continuously replenished, either b) 
gravity or by means of pumps, and these 
solutions will be conducted through large 
stainless steel tubes having a minimum o • 
pipe fittings. The solution lines will p3ss ^ 
through strainers of ample size and of a e • 
sign that allows easy, rapid, daily cleaning, . / 
and there will be precise and rugge , 
chinery for maintaining temperature a ■ 

desired point. Finally, such an ideal msta - . 
lation will include a simple but weU c . 
structed phototube densitometer or - 

daily reading of test strips. Even now 
tomatic developing is ;; 

x-ray laboratories, but the prac .J 

become general and the appara us 
for it should be standardized rather than 

custom-built for each installation. 

When the x-ray tea 
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‘office management, and an opportunity, 
too, for the makers of office appliances. 

Film Identification: In a large service it 
is not feasible to mark films by tlie simple 
‘.procedure of introducing typewritten la- 
•bels bkween film and screen as the cassettes 
;are loaded. Instead, most laboratories use 
•lead letters or numbers that the technician 
.places on the table top or sometimes di- 
.ixectly on the cassette. This method is 
.better than nothing but has shortcomings 
,;so well known , to radiologists that they 
meed not be enumerated here. Photo- 
, .graphing name, date,’ and number on the 
■film after it has been taken to the dark- 
..room and removed from the cassette re- 
quires that the darkroom technician be 
' able to identify the top and the “butter 
. side” of the film and has other practical 
. disadvantages. I believe that there would 
be a market for a printer that employed 
, x-rays rather than light and was located 

■ , not in the darkroom but out in the expos- 
ing room near the film pass-box. To use 
such a printer, cassettes would have to be 
equipped with a small rectangular lead 

• plate cemented to the bakelite front so 

■ that a corresponding segment of the film 
■' would be protected from radiation at the 
' time the exposure was made, and for each 

■ patient there would have to be provided a 
' small lead stencil bearing his name and 
'.number. The printer would contain a 
' built-in stencil showing the name of the 

il'sbtution and a date stencil that could 
I he changed daily. When aU of the films of a 
' Particular patient had been made, the 
’ ^clinician would insert the patient’s name 
stencil into the printer and then, one by 
place the cassettes face up on the bed 
the machine, with the segment of unex- 
. fifm registered directly above the 
^ ? ^feih A small, self -rectified unit located 
' printer would supply the beam 

g ’^-rays, the exposure being instituted by 
°°^"®'^itch and terminated by a photo- 
tb ^ radiation would pass upward 
“"ough the back of the cassette and thus 
«Wo the film. 

j resulting label would be uniformly 
S^hle, regardless of the density of the rest 


of the film, thus eliminating, the necessity 
of punching dates and numbers onto the 
finished film and, though the initial cost 
of such a system would be considerable, it 
would be recovered shortly in a large serv- 
ice through savings in labor in the film 
room. 

Stereoscopic Fluor oscopes: Stereofluoro- 
scopes have come and gone with the sea- 
sons, but the final word on them remains to 
be said. Now that small, light-weight but 
rather powerful synchronous motors have 
become available, it should be a simple 
matter to construct a synchronous shutter 
that could be worn on a head band, and 
the provision of two tubes for the fluoro- 
scope presents no difficulties. For non- 
stereoscopic fluoroscopy, the filament of 
one of the tubes would be turned off, but 
when stereoscopic vision was desired, both 
filaments would be lighted and x-rays 
would be produced alternately by the two 
tubes in phase with the alternations of the 
primary current. It would probably be 
necessary to provide a mechanical or 
electrical phasing device for the shutter. 

Stereoscopic Filming: Two aspects of 
stereoscopic filming have long cried for at- 
tention — one needing merely the attention 
of good engineers, the other requiring the 
effort of an ingenious inventor. The engi- 
neering problem is the construction of a 
horizontal table for the rapid stereoscopic 
filming of such parts as the bowel, the 
kidney, and the gallbladder. The Potter 
grid would have to be of the reciprocating 
or the automatic reset type, and provision 
would have to be made for moving the 
first film out of the field and the second one 
in and for shifting the tube between ex- 
posures, but aU of these are straightfor- 
ward engineering problems. 

The problem for the inventor is the old 
one of trying to obtain a pair of stereo- 
scopic images of an infant’s chest on a 
single film, the two exposures being made 
practically simultaneously. There is rea- 
son to believe that this is not incapable 
of accomplishment even with full-sized 
film , and when x-ray movies reach the 
stage of clinical feasibility, it probably will 
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be possible to make alternate exposures humbler process of improving the factors 
with an off-set x-ray tube so that each sue- enumerated above, 
ceeding pair of images will be stereoscopic Standardization: In closing, I wisli to 
mates. compliment x-ray manufacturers on the 

Cooling and Ventilating Darkrooms and steps that have already been taken toward 
Fluoroscopic Rooms: At the present time the standardization of certain parts of our 
each radiologist must adapt to his own par- equipment and to urge that they go as far 
ticular needs apparatus not specifically as possible in this direction. They stand 
designed to meet them. Some profitable to gain almost as much as we by the 
business awaits those manufacturers who introduction of high-tension cables with 
are able to look beyond the sellers’ market identical jacks at either end which can 
of the first few post-war years and are be used for either the anode or the cath- 
willing to expend thought and money ode side and may be plugged into the 
for the design of cooling and ventilating transformer receptacles or the tube rcccp- 
units specifically suited to departments of tacles of every American manufacturer, 
roentgenology. The number of different types of valve 

Microfilming: Now that apparatus for tubes should be reduced to an absolute 
the microfilming of the chest has attained minimum, and the over-all dimensions 
a reasonable degree of perfection, investi- and the cathode and anode connections o 
gators and manufacturers must turn to valve tubes should be uniform, so that the 
the tougher problem of the microfilming of tubes of any manufacturer may be used in 
the heavier parts of the body. This will the transformers of any other manufac- , 
require lenses with greater speed and defi- turer. Obviously, the transition from 
nition, obtained perhaps by radical alter- chaos to order will be temporarily expen ^ 
ation in design, fluorescent screens that sive and troublesome to manufacturer an , 
are faster and of finer grain than those now user alike, and presumably during 
in use, films that are faster and of better transition period adaptors will have o 

resolving power, and possibly special de- provided to allow the use of the new s a 

veloper. If amplification of the fluoro- ard cables with tubes and 
scopic image )delds to the effort that is sure that antedate the era of standar iza ^ 
to be expended upon it by investigators of Such difficulties will not be too 
the coming decade, that accomplishment price to pay, however, for the advan g 
may usher in universal microfilming over that will accrue, 
night. But improved microfilming need 

not wait upon that important innovation Roentgenology 

It can be accomplished simply by the Chicago 37, ill. 
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S INCE ITS birth, tlie roentgen-ray tube 
has undergone many radical changes. 
The general method of producing roentgen 
. „rays is, however, still the same, namely by 
...accelerating electrons to a high velocity 
.;,;and then suddenly stopping them by col- 
... lision vith a solid body, the so-called tar- 
l.'.'get. 

_ Depending upon tlie method used in 
■_ generating the electrons, roentgen tubes 
■; :may be classified into trvo general groups, 



tubes and high-vacuum tubes. In the 
; St group, the electrons are freed from a 
cathode by positive ion bombard- 
.fflent, thus necessitating a certain gas 
‘|ressure. In the second group, the vacuum 
^ luade as good as possible and the elec- 
hTT cathode either by 

tro ' bombardment from other elec- 
. jj- by the use of a potential gradient 
to remove them electrostati- 

the gas tube 

foui'i Used by Rontgen: The first 

^ form previ- 
by Crookes in his experi- 
rarefi electrical discharges through 

Positiv electrons liberated by 

e xon bombardment from the flat 


aluminum cathode were emitted in a di- 
rection perpendicular to its surface and, 
under the impressed voltage gradient, 
traveled in straight lines to the glass wall 
of the tube, where they generated roentgen 
rays. 



B. Early Modifications: This first 
roentgen-ray source was soon greatly im- 
proved by Campbell-Swinton through the 
introduction of a platinum foil target and 
by Professor H. Jackson through the sub- 
stitution of a concave cathode for the 
original flat one. A later step of great im- 
portance was the addition of a device for 
regulating the vacuum. The early tubes 
were small and easily ruined, as so little 
energy was necessary to melt the thin 
electrodes and to overheat portions of the 
glass envelope. 

C. Later Improvements: The power of 
the tubes was greatly increased by making 
them larger and with more massive cath- 
odes and targets (Fig. 2). The develop- 
ment of the target in particular received 
much attention, resulting in a change from 
the use of a simple piece of sheet platinum 
to a platinum-faced disk of nickel brazed 
to a massive block of copper. This greatly 
increased the rate of heat flow away from 
the focal spot and, at the same time, in- 
creased the heat storage capacity. 

A further substantial increase in tube 
power was later obtained by the develop- 
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ment of a tungsten-faced copper target, 
consisting of a disk of wrought tungsten 
onto which a large mass of oxygen-free 
copper had been cast in a vacuum. The 
principal properties desired in the target 
facing are high atomic number for maxi- 
mum roentgen-ray efficiency, a high melt- 
ing point, high thermal conductivity to 
allow maximum energies for a given size of 
focal spot, and a low vapor pressure to re- 
duce the amount of target metal vaporized. 
Of all the chemical elements, tungsten 
combines these properties -to the highest 
degree. 

D. Limitations: The electrical char- 
acteristics of the gas tube were mainly de- 
termined by the gas pressure existing when 
the tube was carrying current. Owing to 
two opposing effects, this pressure could 
be either higher or lower than it was before 
the tube was energized. Heat develop- 
ment due to positive ion and electron bom- 
bardment tended to liberate adsorbed gas 
from the glass and from the electrodes and 
so to raise the gas pressure. On the other 
hand, there was an electrical pumping ac- 
tion during operation, tending to reduce 
the pressure. 

Even though the pressure might remain 
constant, the electrical discharge through 
the gas tube was of a run-away character. 
To combat this and stabilize the discharge, 
it was necessary that the high-voltage 
source should have very poor regulation, 
that is, that its voltage should decrease 
rapidly as the current drawn by the tube 
increased. 

If the pressure in the tube were too high, 
the voltage at all settings of the control 
would be too low. In the ordinary gas 
tube the only recourse then was to elec- 
trical clean-up. By operating the tube 
%vith current low enough to avoid appre- 
ciable heating, the gas pressure would 
gradually decrease. 

If the pressure were too low, it could be 
increased by admitting gas from the regu- 
lator.^ 


^ This assumed various forms, often consisting of a 
side-tube containing a chemic^ which upon being 
heated, as by the passage of a spark, would give off gas. 


The initial pressure required for satis- 
factory operation was strongly dependent 
on the past history of the tube. The use- 
ful life was hmited by the permanent elec- 
trical clean-up of gas and especially by the 
removal of adsorbed gas from the cathode. 
This last effect manifested itself by marked 
instabihty, finally becoming so bad that it 
was useless to add gas from the regulator 
as, on the application of high voltage, it 
would be immediately cleaned up. The 
tube could then be retiuned to its original 
condition only by rebuilding it with a fresh 
aluminum cathode, and it was necessar)' 
that this aluminum should contain hydro- 
gen. It was apparently the gradual loss 
of hydrogen from the cathode that was 
most responsible for instability. This was, 
at least in effect, recognized by the manu- 
facturers of such tubes, who carefully re- 
frained from operating them any long^ 
than necessary while connected to t e 

pump. , , 

As a result of the tube and circuit cliar- 

acteristics, it was difficult to know m a ■ 
vance what the voltage across the u ^ 

terminals during an exposure would be, ana 

even difficult to know afterwmrd what w 
roentgen-ray-producing voltage had J _ 
The tube voltage was measured by me 
of a spark gap connected m 

the tube, but, as customanly used, th s 

dicated the starting or break-dos - 

age, which was often much higher than 

running voltage. ^nnstant . 

The size of focal spot was not « 

but depended on the gas 
could vary appreciably evm d . 

posure. Not only this, bu , . 

changed, the location of the 

could change also. „ , In ihe 

E. The Hot-Cathode Gas ' 

early hot-cathode tube of J . ^ . 

electrodes were 


(1), the mam 


— T2,r jTlCiinS 

in the ordinary gas tube. f ^ 


current flow between a pam 


CUIiCUL iiWV. f WlllC" , 

electrodes, the cathode 

heated, the gas of ^^e ^ yrrcfltpf' 

and, by varying the discte 

ing between the ajn elcctr^*'' 

conductivity between the 
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VOLT-AMPERE CHARACTERISTICS OF A HOT CATHODE HIGH VACUUM ROENTGEN RAY TUBE 



0 20 40 BO 80 too 120 140 160 180 200 

KILOVOLTS PEAK 

Fig, 3. ■ Curves showing the relation of current to voltage in the hot-cathode high-vacuum tube. 


“icould be controlled. The tube operated 
'hvith a gas pressure somewhat lower than 
'ithat of the ordinary gas tube. It was still 
ragas tube, however, and was not operable 
;.'if the pressure became too low. 

THE HIGH-VACUUM TUBE 

.'r Most of the troubles experienced with 
-••-gas roentgen tubes could be associated 
^.;iwith the gas itself and the positive ion 
.r-'bombardment that took place when that 
,,3gas was present. It was very desirable to 
ysget rid of the gas, but this made it impera- 
jdive to have some other mechanism for get- 
j.ding electrons out of the cathode. 

Edison in his work on the incandescent 
vlamp had shown that, in the vacuum of 
,>lhe lamp, current could be made to flow 
Irom the hot filament to an anode. Much 
(^.additional light had been shed on this phe- 
;;;nomenon by the work of O. W. Richard- 
others, connecting electron 
' I emission with the temperature of the hot 
The general belief had come to 
e, however, that the whole hot-cathode 
^ due to gas contained in the cath- 

f ^ that no current would flow 

% ^ cathode which had been com- 

■ freed from gas. Irving Langmuir’s 

tu* electron emission from hot 

% lamp filaments demonstrated, 

^'1' electron emission not only 

V' vacuum but was fa- 

in ft setting rid of the last traces of gas 
^ ^lament and other parts of the tube. 


In this way he was able to realize condi- 
tions which were stable and reproducible. 

A. The Hot- Cathode High-Vacuum 
Tube: Coolidge (4), encouraged by the 
work of Langmuir, made a roentgen-ray 
tube with a hot tungsten filamentary 
cathode and a solid tungsten target and 
found that, even with the relatively high 
voltages and large masses of metal in- 
volved, it was possible to get and to main- 
tain a vacuum sufficiently high to permit 
of stable and reproducible operation.^ 
The relation of the current to the im- 
pressed voltage in a tube of this type is 
shown in Figure 3. The different curves 
are for different filament temperatures and 
show that, over the operating range of 
roentgen-ray voltages, the discharge cur- 
rent is practically independent of voltage. 

In one of the first Coolidge tubes (Fig. 
4) the cathode consisted of a spiral tung- 
sten filament mounted behind a centrally 
perforated tungsten or molybdenum focus- 
ing disk, both filament and disk being set 
in the cathode side-arm, and the anode 
consisted of a circular tungsten disk at- 
tached to the end of a tungsten support 
rod. From the earliest form the design 
soon changed to that of Figure 5, with its 


^ The idea of using a hot cathode in a roentgen-ray 
ube was not new at this time, but the principle had 
lever been successfully applied m a vacuum so good 
hat positive ions did not play either an essential or 
larmful role. The hot cathode of A. Wehnelt and W. 
:renkle (5) employed a lime-coated hot cathode as a 
lain electrode but was not operable at useful roentgen- 
ay voltages. 
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different cathode construction and its more 
massive target. 

B. The High-Vacuum Tube with Auxil- 
iary Hot Cathode: J. E. Lilienfeld (6) 
later developed a type of hot-cathode tube 
in which the primary electrons were pro- 
duced from a hot filament in a side-tube, 
the so-called ignition chamber. These pri- 
mary electrons were caused to bombard 
the inside of the perforated main cathode, 
where they liberated secondary electrons. 
The electrons passing through the perfo- 
rated cathode were accelerated, by the high 


tubes in which the cathode and anode con- 
sisted of aluminum wires mounted witti 
their co-operating ends only a millimeter 
apart. With the best vacuum which they ; 
could produce, these workers found that : 
current would pass through such a tube be- 
tween the ends of the electrodes, generating 
roentgen rays at a minute point on the end 
of the electrode which functioned as anode. 

R. W. Wood (9) found that he could 
pass discharges from an induction coil be- f 
tween platinum spheres 1.5 mm. in diame- 
ter placed 1 to 5 mm. apart in a highly 



Fig. 4. Earliest type of hot-cathode high-vacuum tube. 



Fig. 5. First commercial model of hot-cathode high-vacuum tube. 


electrostatic field, toward the target, with 
the production of roentgen rays. The tube 
was more complicated than the simple hot- 
cathode type and apparently possessed no 
advantages over the latter. 

The Field- Current Tube: In the gas 
tube the emission of electrons from the 
cathode was produced by positive ion 
bombardment, and in the hot-cathode tube 
by thermionic effect. Experimental phe- 
nomena involving the pulling out of elec- 
trons from cold metals by high potential 
gradients have been observed and studied 
by many investigators.® 

H. A. Rowland, N. R. Carmichael, and 
L. J. Briggs (8) made early experimental 

^ E.. T. Compton and I. Langmuir (7) have reviewed 
the results of this work on field currents. 


vacuated chamber over mercury', a’’ 
hat very penetrating roentgen rays '"af ] 
iroduced at the anode sphere. 
lents of both Rowland and , 

learly examples of field-cmrent dis a > 
Lilienfeld (10) developed 
ube of this type in which the ca ° .j. 

wire with a pointed tip, placed ^ ^ ^ 

meters from the target and jj,c i 

ression in the latter which ■' 

)cal area. The function of t is j 

rea was to localize the foca sp , 

therwise wandered about. . . 

C. M. Slack and L. F- Eh* ( '> ; 

eveloped a field-current tu e 

tpid roentgenology, as for titro’4^ =•! 

ct a bullet in flight in its passag ,, 

I obstacle. 
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The electrical characteristics of the 
field-current tube resemble those of the 
gas tube in that the current and voltage 
are not independent of each other. Like 
the latter, it therefore does not have the 
fle-xibility of the hot-cathode tube, nor 
does it have the stability. 

THE HOT-CATHODE HIGH- VACUUM TUBE 

A. General Considerations 

{!) Inherent Advantages: The main ad- 
vantages of the hot-cathode high-vacuum 
tube over the gas tube are : 


rays at any desired location in the 
vacuum envelope. 

(g) Location: As visual inspection dur- 
ing operation is not required, the 
tube can be entirely enclosed, out 
of sight, facilitating both electrical 
and roentgen-ray protection. 

(Ji) Operation: This can be directly 
from a transformer without aux- 
iliary rectifying device, thus mak- 
ing possible for many pmposes a 
very simple outfit. 

{i) Longlife. 




(o) Flexibility: Voltage and current may 
lh\ T ^^dependently varied at will. 

\ ) voltage: The tube can be designed 
for much higher voltage, 
icj Electrical Stability: This permits 
more accurate reproducibility of 
results. 

{i) Non-Varying Size and Position of 
Focal Spot. 

Size of Tube: For a given energy in- 
put the tube can be made much 
smaller, thus fachitating roentgen- 
ray protection and giving in- 
creased latitude in the design of 
(f) n ^y^^ry equipment. 

esign of Tube: Greater flexibility 
permitted in the use of hollow 
anode construction to facilitate 
adequate roentgen-ray protection, 
0 reduce scattered and stray 
radiation, and to generate roentgen 


{2) Various Forms: Many forms of hot- 
cathode tube of the high-vacuum type 
have now been developed to cover a wide 
range of usefulness. They vary in size from 
that of an oil-immersed dental tube with a 
bulb diameter of 1 1/2 inches and a length 
of 4 inches, up to that of the 1,400,000-volt 
tube at the National Bureau of Standards 
(34), which is 12 inches in diameter and 24 
feet long. 

The “Universal” tube (Fig. 5) with a 
solid tungsten target is a form that has 
been used for both diagnostic and therapeu- 
tic purposes for many years. As its target 
may get very hot, it is intended to be oper- 
ated only with rectified current. 

Another typical design, for diagnostic 
work only, is a radiator-type tube (Fig. 6) 
budt with a copper-backed tungsten target, 
that operates over a wide range of energy 
ratings and is capable of rectifying its own 
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current provided the energy used is not 
sufficient to heat the focal spot to a tem- 
perature at which appreciable electron 
emission would take place. 

Still another type, with a high energy 
rating for continuous operation, is a water- 
cooled tube (Fig. 7) especially developed 
for therapeutic use. 

A special form of therapy tube has been 
developed for internal body cavity work 
(12). 

For use at very low voltages (say 1,000 
to 10,000 volts) thin beryllium windows 
may be employed. 

(S) Current Control: The electrons are 
emitted from a hot tungsten filament, and 
the tube can be so designed that the cur- 
rent flowing from cathode to anode is 
either emission limited or space charge 
limited. In the former case, over the 
operating range of voltage, all of the avail- 
able electrons from the filament are used, 
and the milliamperage is, therefore, depend- 
ent only on filament temperature. In the 
latter case, the filament is always operated 
at a temperature in excess of that required 
to emit the desired number of electrons, 
and the miUiamperage is limited by the 
negative space charge due to the electrons, 
the amount of this space charge being de- 
termined by the electron velocity and hence 
by the voltage used. 

The tube used for the data contained in 
Figure .3, when operating with a filament 
current as high as 3.6 amperes, was evi- 
dently emission limited from about 50 kv. 
upward, while for lower voltages it was 
space charge limited. 

For maximum flexibility, it is desirable to 
design the tube to be emission limited in 
order that any desired current can be used 
with any desired voltage. With a space 
charge limited tube, the lower the anode 
voltage, the less current can be made to 
flow through the tube. 

With an emission limited tube the cur- 
rent changes very rapidly with filament 
temperature, as shown in Figtue 3. This 
makes it desirable to have a constant source 
of voltage to heat the filament. Storage 
batteries were used at first, but have since 


been generally replaced by transformers for 
filament excitation. The effect of fluctua- 
tions in line voltage is minimized by some 
form of stabilizer, such as the Kearsley 

(13) or constant-current transformer type 

(14) , 

(4) Control of Quality and Inlensily oj 
Radiation: The hot-cathode tube, unlike 
its predecessor, permits of the independent 
control of the quality and intensity of 
roentgen-ray output. The quality is de- 
termined primarily by the apphed voltage 
and secondarily by wave form and target 
material. It is also somewhat dependent 
on the angle, referred to the tube axis, at 
which the roentgen rays are emitted. 
These conditions all being fixed, the inten- 
sity is simply proportional to the current. 

The roentgen rays produced are in gen- 
eral of two kinds, those characteristic of the : 
target material and those which are in c 
pendent of target material and, like white , 
light, include a considerable range of wave i 
lengths. Of the latter, the sliorlesl wa\e, 
length, Xo, bears the following simple reia- : 
tion to the voltage: ; 

= 12340 I 

~ voltage 


1 which X. is expressed in Vnss*"®;' 
nits (1 Angstrom = W;’ - 

ractical purposes, the r/rrW wave , 

an in general be considered 

(Vice the minimum ^ j. 3 diation, 

In companson '^ith visiwe : 

kich lies between 4,000 range l, 

troms, roentgen rays ^ use today , 


effective wave 
00025, corresponding to 


(OUt 


325, corresponamg ^dingto ^ 

to 25.0 Angstroins, corr P 
It 1,000 volts. Table I ^ 


ut i,uuu VU1L3. kifltr effective 

range and the corresponding . 

•P lenrths of radiation empk) 


for . ■ 


Feed 


lengths of radiation 

rious medical ^ than 

(5) Radiation from .t„ii.vaciiaa' 
\a: In the ^ot-catlaode^ 
be, even with perfect f 2 • 

imary electrons, ' duefion frf ^ 

nsiderable roentgen-ray P r,,c k- 

2 surface of the targe jnVli-veke’ - . 
I area (15). This is due to Ing 
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• Table 1: Voltage Range and Effective Wave 
Length for Medical Purposes 


.Application 

V oltagc 

Effective 
Wave Length 

Dental roentgen- 


0.5 to 0.4 A. 

ography 

50,000 to 70,000 

General roentgen- 
ography 

30,000 to 100,000 

0.Sto0.24A, 

’Therapy 

1,000 to 1,000,000 

24.7 to 0.025 A. 


^.secondary electrons emitted from the focal 
.ispot. They cannot go, as in the gas tube, 
,;straight to tlie glass walls, as these are, 
:.in the high-vacuum tube, at relative!}’’ 
^..dose to cathode potential. They must 
..therefore return to the anode, where their 
■ ,-impact gives rise to the roentgen radiation 
.^R'hich may be observed, by means of a pin- 
hole camera, as coming from other than 
';the focal area. For diagnostic purposes 
' ;this parasitic radiation would be trouble- 
" some if it were much more intense than it 
,'as. Its effect could, however, be reduced, 
•' Hf necessary, by special design. 

_ {6) Angular Distribution: The inten- 
of the rays is dependent upon their di- 
'''Tection with respect to that of the cathode 
rays which produced them, and the rela- 
. tion of these two quantities is strongly af- 
^ lected by the voltage used. At voltages 
below a million it is customary, for 
•••■ .tnost purposes, to use roentgen rays ema- 
• ,;f3ting from the face of the target, which it 
convenient to designate as 'the “re- 
while with higher voltages 
the rays passing through the target (“trans- 
fitted rays”) are more often employed. 
' case of tubes intended for use in 

cavities and employing relatively 
C'v voltages, transmitted rays are ordi- 
.. Jianly used. 








Penetrating power is also affected by 
Section of emission but not to so great 
^ae.xtentas intensity. 

^Measurement of the intensity of the 
ected rays from a ‘‘Universal” tube 
totn (16) a maximum in close 

tral ^ c)f the generally used ‘‘cen- 

au ^^creasing to half this value at 
theTk^ (measured around the girdle of 
Sid ^bout 75 degrees on either 

e- This was with a voltage of 127,000. 


Petrauskas, Van Atta, and Myers (17)^ 
using the unfiltered "transmitted” beam 
from a target placed at right angles to the 
cathode rays, found at 2,350,000 volts 
maximum roentgen-ray intensity close to 
the central ray, dropping to half value, at 
about 37 degrees from this direction. Dr. 
Kerst (18), working with the induction 
electron accelerator at 20,000,000 volts, 
found the intensity dropping from maxi- 
mum to half value in about 4 degrees. 
With the 100,000,000-volt induction elec- 
tron accelerator operating at full voltage, 
the corresponding angle is only 1 degree 

(19). 

(7) Efficiency of Roentgen-ray Produc- 
tion: The efficiency is directly proportional 
to the atomic number of the target metal 
and increases rapidly with voltage. Ruth- 
erford and Barnes (20), operating a hot- 
cathode tungsten-target tube from a static 
machine, obtained at 96,000 volts an effi- 
ciency of transformation of cathode-ray 
energy into roentgen-ray energy of 0.2 per 
cent. 

Recent measurements made by Petraus- 
kas, Van Atta, and Myers (17) with the 
help of the large Van de Graaff static ma- 
chine at the Massachusetts Institute of 
Technology show the following depend- 
ence of efficiency upon voltage, the rays 
being taken from a gold target and in the 
forward direction (that of the cathode 
rays) and corrected for absorption in the 
target. 


Voltage 
in Millions 
2.35 
1.63 
0.90 


Efficiency Efficiency 

(Measured) (From Theory) 
10.4% 8.3% 

5.8% 5.6% 

3.0% 3,4% 


(5) Operation Self -Rectified: Under nor- 
mal conditions, current can pass through 
the tube in but one direction. If, however, 
any portion of the focal spot is allowed 
to become heated to the temperature 
of the cathode filament, on alternating 
current excitation, current will flow 
through the tube in both directions. The 
resulting electron bombardment of the 
cathode will raise its temperature, thus 
increasing the target bombardment and so 
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causing run-away. While, then, the tube 
may be satisfactorily operated from alter- 
nating current, serving as its own recti- 
fier, with any given design the capacity of 
the tube is always greater when operating 
from a tmidirectional source. 

(5) Livtit to Allowable Energy Input: 
Even with rectified current, the energy in- 
put must not be so high as to cause appre- 
ciable vaporization of the tungsten from 
the focal spot, for the tungsten vapor, by 
becoming ionized, may cause instability, 
signalized by rapid rise of current. 


vent the melting of the copper at its hottest 
point just behind the focal spot. 

In this same connection, cathode design 
is also important, as it determines not only 
the size but also the distribution of energy 
over the focal spot. This last must be as 
uniform as possible, as, for a given area, the 
limit to allowable energy input will be set 
by the hottest part of the focal spot. 

{2) Power Supply: For the maximum 
possible roentgen-ray intensity per unit of 
focal area, direct current at constant po- 
tential would be employed to operate the 



Fig. 8. Hot-cathode line-focus tube. 


B. Tubes for Roentgenography 

{!) Considerations Affecting Target De- 
sign: For the production of roentgeno- 
grams of the highest technical quality, the 
tube should be so designed and constructed 
as to permit the production of the greatest 
possible roentgen-ray intensity, consistent 
with satisfactory tube life, from a given size 
of focal spot. The target in most general 
use is the composite one developed earlier 
for the gas tube and having a tungsten fac- 
ing of a certain thickness in good thermal 
contact with a large mass of copper. The 
copper with its high heat conductivity 
serves to take the heat away rapidly from 
the focal spot, distributing it to its large 
mass which serves as a reservoir, from 
which it can later escape by radiation and 
conduction before the next operation of 
the tube. The thickness of the tungsten 
facing will be chosen just sufiicient to pre- 


ibe. As single-phase , 

igh-voltap _ apparatus is much^s_J^j', 
owever, it is ordmarily use . , 

mnating-current high-voltage , 

laximum available intensity ; 

appreciably greater if an auxuha „ 

ig device, such as a full ^ uo.vevcr, i 
ictifier, is employed; here agai , 

simpler system, in which 

ibe rectifies its own current, 

(S) Line Foc^s: In the 
il, 22), as shown m , 


L, ^ nrovide a pf®' 

electron beam is used to pro 


tie useful 


square focal spot 

airprtion. luufe" 
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- roentgeiiographic uses. For this, the gain 
. over a 45-degree angle may be as much as 
L threefold. In some special tubes 15 degrees 
l is used and even 10-degree target angles 
.'have been employed. The gain for 15 
.'/degrees may be about fourfold, and for 10 
degrees as much as fivefold. The coverage 
j at 10 degrees is, however, so small that 
I. a minimum of 6 feet target-to-film distance 
/should be used. There is, furtliermore, 
::this disadA^antage in tlie use of so small an 
' angle as 10 degrees, that the dev'^elopraent, 
' ‘ Avith use, of any considerable roughness of 
■‘;the focal area may cause serious loss of 
Toentgen-ray intensity in the useful direc- 
tion. 


(4) Variety of Focal Spot Sizes Desirable: 
Idrious subjects for roentgenography may 
require widely different amounts of radia- 
tion, as well as different limits in time of 
.evposure. To facilitate the revelation of 
as much detail as possible in all cases, 
tubes are made with a variety of focal 
■spot sizes ranging from about 1 to 9 mm. 
^or focal spots of these sizes the alloAvable 
loading of a tungsten target 3 mm. thick, 
-tast in copper, varies from about 50 to 600 
'’'I'atts per square millimeter, depending on 
of focal spot and time of exposure, 
yipre 9 gives safe values for tubes oper- 
A'-’^/^ting on single-phase, full-wave rectified 
jrpO-cycle current. The smaller focal spots 
•/;v ;|ull stand higher specific loadings because 
he surrounding tungsten is more effective 
heat removal from them than in the case 
larger focal areas. 

rF,, Double Focus: To simplify the tech- 
uic of roentgenography of the various parts 
a the human body, double-focus tubes are 
^ ^rirployed. In these tubes, by means 
■ C-'? cathode, either of two radically 

J of focal spot may be used, 

4^1 tre detail in body ex- 

fi', the larger for thicker parts 

j. /^'^'iwnng more energy 

a!/,' slat Target: The loadings of a 

-'f'' • target cannot safely exceed cer- 

the t values. By rapid rotation of 
tan tiowever, relatively cold metal 
dectr^ '^‘^^stantly advanced to take the 
^ 9;/, l^ornbardment. and so the permis- 
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LENGTH or SIDE OF PROJECTED 
SQUARE FOCAL SPOT IN MM 

Fig. 9. Tungsten- target focaJ spot loading data; 
single phase, full wave, 60 cycles; line focus 20 ” target 
angle. 


sible loadings can be greatly increased. 
Such rotation was suggested by R. W. 
Wood in 1897, and later by Rollins and 
Elihu Thomson. In 1915 Coolidge re- 
ported on experimental work with a tube 
in which the rotating target was supported 
by ball bearings and ran at 750 r.p.m., yield- 
ing a gain of two- or threefold in the 
amount of energy which could be carried 
on a given focal area. 

The target is best rotated by means of an 
induction motor whose stator is without 
and whose rotor is within the tube and 
carries the target. A commercial tube em- 
bodying this principle and with a plain 
sleeve bearing was described by Bouwers 
(24) in 1929. 

Ball bearings, to be used successfully, 
must be made of metal which is hard at 
the temperatures to which they are sub- 
jected in this application. This require- 
ment is fulfilled by certain precipitation 
hardening alloy steels. 
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In our early ball-bearing rotating-target 
tubes the drastic heat treatment required 
for the exhaust removed the last trace of 
lubricant from the bearings. As a result, 
the friction was high and, to operate at all 
well, it was necessary that the bearings 


use of the line focus. The gain to be de- 
rived by rotation is shown in Figure 11 for 
various speeds (27). 

In rotating-target tubes on the market 
today a speed of 3,000 to 3,500 r.p.m. is em- 
ployed. The gain in loading as compared 


STATOR AT GROUND POTENTIAL 




have appreciably more than the custom- 
ary radial clearance, which made them 
very noisy. It has since been found that 
this difficulty can be overcome by coating 
the bearings either with a thin film of 
barium (26) or silver (25). 

In the rotating-target tube shown in 
Figure 10 rotation is combined with the 


ationary-target tube vanes 

re time and is abou 
the speed. 

a Tubes for Fluoroscopy ^ 

remedied field the sameju^;, 

intgenography are i ^ jrement 
flfinrnscODV, aS tUe 
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of the latter service have been considered 
•and met in the design of roentgenographic 
tubes. Most medical fluoroscopy is done 
mitli a current of 2 to 5 ma. at voltages 
from 40 to 85 kv.p., depending upon the 
.technic employed and tlie part of the body 


about 25 to 100 cm., and the largest field 
to be covered is about 20 X 20 cm. The 
size of focal spot is relatively unimportant. 
Usually round, it varies from about 1/4 
to 1 inch in diameter. 

Treatment periods range from several 



Fig. 12. Self-rectifying tlierapy tube with hooded anode construction. 


being studied. In this service the tube 
inay be energized for a few seconds or for 
several minutes at a time. 

For industrial fluoroscopic work, special 
tubes may be required, as currents of as 
high as 15 to 30 ma. at voltages of 85 to 
250 kv.p. may be needed. 

, As the detail recognizable in fluoroscopy 
•s not as great as in roentgenography, exact 
size of focal spot is not as important as in 
the latter service. For the requisite long 
|ime of operation, the total heat developed. 
P considerable, and the anode must be 
•’capable of handling it. 

. In “spot-film” medical roentgenography 
•the area to be delineated is chosen by 
^nuoroscopy. In those cases, as of the 
.stomach, where motion is involved, the 
.tune for making the exposure is chosen by 
c same means. Fluoroscopy is then 
rapidly followed by roentgenography, thus 
. rniposing heavy duty on the tube. This 
niay necessitate, for cooling the target, the 
: ^ blower or liquid circulating system. 

D. Tubes for Tlierapy 

f. General Considerations: In therapy 
f requisite is to provide a suffi- 

ra4 ^ beam of the desired kind of 
/ tensU\°*^ having essentially uniform in- 


'Icpth 


ski”'/ entire cross section. The 

riistance, dictated in general by 
-dosage considerations, ranges from 


minutes up to as much as an hour in special 
cases, so that the duty of the tube for all 
practical purposes must be considered as 
continuous. This means that the main de- 
sign problem in tubes for therapy concerns 
the removal of heat from the anode. This 
may be accomplished by using a solid 
tungsten target, as in Figure 5, and allow- 
ing this to heat up to a high temperature 
where it can radiate the requisite amount 
of energy, or a composite tungsten-copper 
target may be cooled by rapidly flowing 
water or oil. In the case of oil-immersed 
tubes a heavy anode stem may be employed 
to conduct heat out to the oil, where it 
may be dissipated by natural convection. 

Superficial Therapy: The voltage 
employed in superficial therapy may be as 
low as 5,000 or 10,000, in which case the 
radiation would not be transmitted to a 
useful extent through the ordinary glass 
envelope. For such work a thin window of 
beryllium metal may be employed. 

(5) Intermediate Therapy: Therapy 
tubes for voltages in the neighborhood of 
140,000 differ little, if any, from tubes in- 
tended for roentgenography. 

(4) Deep Therapy at Voltages from 200 
to 400 kv.p.: Voltages from 200 to 400 
kv.p. make possible the treatment of the 
most deeply seated tumors in the body. 
Tubes produced today for these voltages 
have a thick-walled pyrex envelope to 
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avoid puncture. They usually are cooled 
by circulating oil in the back of the tar- 
get and at 200 kv . may well carry as much 
as 10 or even 30 ma. They may be oper- 
ated from either a rectified or unrectified 
current source. The performance of such 
tubes when operating directly on alternat- 
ing current is considerably improved by the 
use of a hooded target, as shown in Figure 
12. The presence of the hood reduces the 
number of secondary electrons emanating 


.Vovemljtr 15 i; 

use of voltages of a million or more. For 
such voltages, and even for much lower 
ones, the tube can to advantage be scc- 
tionalized (28) and provided ivith a miilti- 
plidty^ of hollow accelerating electrodes. 
This gives a more uniform gradient along 
the length of the tube and reduces dielectric 
stresses in the glass envelope. At the same 
time it serves to prevent the formation of 
troublesome field currents which may other- 
wise take place from the cathode, due to 



from the target and reaching the glass 
envelope, where otherwise thfir present 
m^sufficient number might lead to pSc- 

For 400.000 volts, tube design is much 
the same as for 200,000 volts Lept thS 
all physical dimensions have to be in- 
creased. At this voltage, less current is in 
general required, and at present .5 ma. is in 
common use. 

(-5) Deep Therapy at Still Higher Volt- 
ages: Dunng the last few years much in- 
terest has been shown in the therapeutic 


the stronger field which exists there in en- 
only a single pair of electrodes is nst 
The accelerating electrodes arc 
connected to suitable taps in the lug ' 
age source. With such high voltage 
target may be so designed as to ma 'C I 
sible the use of either the radiation c 
through the target or that ° -(yp 
the face. At these voltages the m 
greater in the “transmitted ^ j, 
“reflected” beam and the elTccl.ve M 

length is shorter. j 

vSuch tubes may either be oper 
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Fig. 14. Mobile two-million-volt roentgen-ray outfit. 


J- Steel tank 
2. Cooler 

End turn filament coil 
’• Laminated shield 
"• Variable reactor 
Spring for tie rod 
Slotted brass shield 
• ^thode assembly 
in intermediate electrode 

11 envelope 

lo' Shields around roentgen ray tube 
Tap lead 


13. Glass tie rod 

14. Secondary coils 

15. Primary winding 

16. Insulating filament-control shaft 

17. Laminated steel bottom 

18. Filament control motor 

19. Focusing coil 

20. Lead shield 

21. Water jacket 

22. Extension chamber 

23. Tungsten target 

24. Lead diaphragm 
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undergoing continuous evacuation from a 
suitable pumping system or they may be 
sealed off. A diagram of an early experi- 
mental induction-coil installation is shown 
in Figure 13. This was followed by com- 
mercial transformer installations in which 
the tube consisted of a multiplicity of 


is obtained by using not the general roent- 
gen radiation, but that characteristic of the ; 
target material. As, for different purposes, ■, 
different wave lengths are required, this 
necessitates the use of tubes with differ-. -- 
ent target metals, as, for example, copper • 
and molybdenum. The voltages used for - 



Fig. 15. Diffraction tube. 


cylindrical glass sections cemented or 
sealed together and provided with hollow 
cylindrical accelerating electrodes. 

With the advent of the low-frequency 
resonance transformer (29), it became pos- 
sible to put the tube inside of the trans- 
former. This facilitates the connection 
of the various accelerating electrodes to 
the transformer and at the same time pro- 
vides electorstatic shielding for both the 
tube and the connecting leads. 

An early one-million-volt example of 
this type of equipment was installed in 1939 
at the Memorial Hospital in New York 
(29). It was stationary and arranged for 
therapeutic use with either the reflected or 
transmitted beam. It had a 12-section 
tube which was continuously pumped. A 
later similar one-milhon-volt outfit (30), 
developed originally for industrial roent- 
genography, is smaller, has a sealed-off 
tube, and can be operated in any position. 

A similar outfit (31), also with sealed-off 
tube and operable in any position, has 
been developed for 2,000,000 volts. The 
cut-away drawing of Figure 14 shows the 
tube in position inside the high-voltage 
resonance transformer. 

It seems entirely feasible by this method 
to go stiU higher, to perhaps as much as 
four or five million volts. 

E. Difraction Tubes 

For roentgen-ray diffraction work it is 
desirable to have radiation which is as 
nearly as possible monochromatic. This 


these two metals are usually 30 to 35 kv. 
for copper and 35 to 45 kv. for molybde- 
num, and the characteristic wave lengtlis 
are 1.539 A. for copper and 0.709 A. for ■ 
molybdenum. These radiations are usu- ■ 
ally taken out through thin beryllium en- 
dows (33). To increase the capabiliti^ d 
the diffraction tube, it may be provided 
with a number of windows, thus making ,; 
possible the simultaneous study of a cor- : 
responding number of specimens, uc , 
tube is shown in Figure 15. 


THE PROTECTION PROBLEM 
-rotection must be provided from boOi 
roentgen rays and the high vo^ 
s is aLmplished much more r add) 
h the modern type of tube than 
decessor, and for two reasons h 
modern tube can, for the sa 
much smaller than the gas tub . 

[, it does not need to be seen during op 
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;’;(Fig. 10). An alternative construction is 
.'.shown in Figure 17. The same result is 
" .also secured by the construction shown in 
'' Figure IS, in Avhich the radiator-type tube 
“' of Figure 6 is provided with a two-piece, 
ythick-waUed shield of glass having a high 
‘dead content. 


tube envelope and more particularly in 
1,000,000- arid 2,000,000-volt tubes in 
which the roentgen rays are transmitted 
through the target as well, roentgen-ray 
protection is to a great measure facilitated 
by surrounding this chamber with an ade- 
quate wall of lead. 








Figs. 16-19. Protected tubes. Fig. 16. Metalix tube. Fig. 17. Alternative 
construction of roentgen-ray protected tube. Fig. 18. Radiator tube^ in glnss 
shield. Fig. 19. Roentgen-ray tube with vacuum envelope of protective lead glass. 


■ for ^ tube of Figure 19, developed 
f ^^S^ostic use with a portable 

fro • roentgen-ray protection 

; r? ^^'■7 thick envelope of glass hav- 
;; of content. The useful beam 

' ''’indoii ^ taken out through a lead-free glass 

' ^ ivhich the target is located in 

/ ^ extension chamber attached to the 


B. Electrical Protection: Full electrical 
protection is obtained by enclosing the en- 
tire high-voltage circuit in grounded metal. 
Two different methods are used: 

One of these is illustrated by Figure 20, 
which shows a small roentgen tube to- 
gether with filament transformer and high- 
tension transformer all in the same oil-, 
filled metal case. Such a system is exten- 
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Fig. 20. Roentgen-ray tube and transformer in same 
oil-filled metal container. 


sively used for dental work, therapy, and 
other apphcations. In some cases, as in 
the outfit shown in Figure 14, compressed 
gas is used in place of oil for the high-volt- 
age insulation. 

The other method of securing electrical 
protection consists in housing the tube in 
a grounded oil-filled metal enclosiue, as 
shown in Figure 21, and connecting it to 
the high-voltage source by means of heav- 
ily insulated flexible metal-clad cable. For 
rapid medical roentgenography, this 
method is preferable to the former, as it 
permits the use of a powerful high-voltage 
source of rectified current while retaining 
relatively light weight in the part which 
has to be moved, namely, the tube and its 
enclosure. 

With both systems, lead or its equiva- 
lent win be used around the tube, and the 
metal enclostue can be made not only to 
provide electrical protection but also to 
increase the roentgen-ray protection. 

INDUCTION ELECTRON ACCELERATOR 

For the production of roentgen rays 
corresponding to voltages in excess of a few 
million, the induction electron accelerator 
is today the most attractive looking de- 
vice. It has proved successful in the 


20,000,000- and the 100,000,000-volt siz^ 
(18, 19) and can presumably be used for 
stiU higher voltages. The tube is a hot- 
cathode high-vacuum device consisting of 
a hollow toroid of glass or other insulating 
material about 18 inches in diameter for 
the 20,000,000-, and 6 feet in diameter 
for the 100,00,000-volt sizes. The elec- 
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■ The electron current in the beam is very- 
low compared with that which has ordi- 
narily been used in roentgen tubes, and of 
' die order of a microampere, depending to a 

■ Treat extent on the frequency employed 

the time-varying magnetic field. 

■t : The tubes may be built either as unitary 
•-■itructures or in sections cemented to- 
;ether and continuously pumped. The 
,00,000,000-volt tube is shown in Figure 
■’2. It consists of 16 pie-shaped sections of 
leat-treated Pjtcx glass having an ellip- 
ical cross section 8X4 7/8 inches. The 
ads of the sections are ground flat and 
mooth and to the correct angle, and the 
oints, coated on the outside witli glyptal 
laint, are vacuum tight, 
i The induction electron accelerator, as a 
pltimillion volt roentgen-ray source, will 
)e extensively used in scientific research 
ind should also find therapeutic and indus- 
trial applications. 

s, 

> 1 . 

SUMMARY 

During the fifty years since Rontgen’s 
[feat discovery, -the roentgen tube, from 
i very uncertain and relatively feeble 
ijource of radiation, has been developed 
,,'hto a powerful precision tool of great sta- 
lky, flexibility, and ease of control, per- 
;jnitting of the aceurate reproducibility of 
y^csults and capable of operation over a 
Ade range of current and voltage. In the 
-• 'agnostic field, definition for a given 
; 5peed has been, through the years, greatly 
;.|nproved. For therapeutic work, the 
■ i 'gh-voltage rays now obtainable make 
^possible the treatment of deep-seated le- 
,^>sions. The various industrial applications 
}-®ake use of the entire range of wave 
' ’'vhich can be derived from the 
- ho corresponding to voltages up 

'aiillion. The gradual increase 
^^ken place in the allowable volt- 
attended by a corresponding 
lay the range of usefulness of the 

yf Pm ^^hustry. Much roentgen-ray 
he built into the tube 
; the modern tube lends itself 
gw/ to the attainment of complete 
• ncal protection. From the point 



Fig 22. Induction electron accelerator tube for 
100.000,000 volts. 


where only an expert, with years of expe- 
rience, could get the most out of it, the 
tube has come to be as easy to operate as 
an incandescent lamp. 

Research Laboratory 
General Electric Co. 

Schenectady 5, N. Y. 
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r HE DISCOVERY of a ncw type of radia- review them, for they are equally potent 
tion by Wilhelm Conrad Rontgen in today. First of all, the nature of the dis- 
; S95 had a profound impact on science in cover}'- was such that the experiments could 
i.-etieral and on the practice of medicine in be readily repeated and the facts demon- 
■tarticular; not the least of its revolu- strated visually, without delay and with- 
y-ionary effects was felt in the field of out cavil. Fortunately, apparatus such as 
^■iagnosis. A new page in the history of Rontgen used was readily available all 
‘tjedicine was written -with that epoch- over the world. With a few simple direc- 
aaking discovery. The -^vriting on the tions it was possible to reproduce im- 
, ,irst pages may have been hesitant and mediately the phenomena which he had so 
"irregular, but here and there, even dur- clearly described. By its very nature, 
.ag the first few years, can be observed then, the discovery was demonstrable of 
'L^road, bold strokes that were prophetic of proof even to the most skeptical or hyper- 
K'die advances that were to come. critical scientific mind. Furthermore, 

'TiThe opinions as to the usefulness of Rontgen had worked out in such detail 
^tgen’s rays in medical practice among the saUent facts about this new medium 
he investigators and authorities in medi- that it was relatively simple to under- 
ine in 1896 varied from extreme skepti- stand the potentialities of its application, 
jsm to surprising optimism. Indeed, it is In the minds of medical men a new 
; remarkable and astonishing phenomenon horizon was discovered. The possibility 
hat the possibilities of x-ray diagnosis of submitting to visual inspection, in the 
fere so quickly and enthusiastically re- living subject, structures which hitherto 
jdved. Contemplating the natural and could be seen only in the surgery or on the 
beneficent conservatism which most medi- autopsy table was so attractive ^yes, 
ySl men exhibit toward any new departure even so exciting that the impulse toward 
f medical science, one may well inquire investigation and experimentation was 
the reasons for the relatively rapid well-nigh irresistible. Confined to the 
p3nner in which x-rays were applied to lesser senses of perception, touch, and 
Pedical diagnosis. Within one month sound, with the visual senses restricted to 
^ ter the announcement of the discovery limited use in an indirect way, the medical 
P 3 Penetrating radiation which affected a diagnostician had always labored under 
? pfographic plate, patients were already great disabilities. The results of his studies 
. examined by this means. Experi- were not inconsistent with such handicaps, 
®ents Were being undeirtaken for improve- as any comparison of medical diagnoses 
of equipment and technic, and with autopsy findings, even during the 
, orts were even then under way to pro- second decade of this century, will amply 
; I of contrast for demonstration attest. The opportunity of performing a 

me soft tissues. It is doubtful whether veritable aulopsia in vivo must have been 
,%where in the annals of medical science dazzling to the physician who appreciated 
^ch a rapid acceptance of a com- fully the present hmitations of his methods 
, new discovery be found. and the possibilities of the new procedure, 

ttnc for this unprecedented re- The importance of visual testimony has 

' fof J?”’ fo brief a time, of a new medium been emphasized in the aphorisms of many 
; w in medicine are not difficult to lands; the physician, like other human 

I and it may be of some interest to beings, places greater reliance upon ocular 
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perception than on the impressions gained 
from any other sensory organ. It is no 
wonder, therefore, that efforts toward im- 
proving and utilizing this medium began so 
early and were pursued with' such determi- 
nation. 

The early history of medical progress in 
the utilization of Rontgen’s discovery and 
much of the literature of the earlier periods 
has already been splendidly dealt with in a 
number of articles and books, from which 
the author has borrowed freely (26, 27, 
66, 80, 109). It is not intended, within 
the limitations of this paper, to review all 
the advances in roentgen diagnosis over 
this half century in any detail or with any 
effort at literal completeness. Rather is it 
the purpose of this article to point out in 
broad outline the successive steps which 
have been taken to bring roentgen diag- 
nosis to its present important place in the 
medical armamentarium. It seems un- 
necessary to stress the present position of 
x-ray examination in medical practice. 
Suffice it to say that, entirely aside from 
routine examinations, the scope of x-ray 
examination is so wide that approximately 
80 per cent of patients in hospitals and 70 
per cent of those seen in outpatient clinics 
will be submitted to some form of roentgen 
study at some period in the course of their 
illness. Furthermore, routine examina- 
tion of the thorax is becoming so widely 
adopted, at least in hospital practice, that 
eventually all admissions to all hospitals 
will entail x-ray examination of one kind 
or another. That such practice may 
eventually be applied to the gastro- 
intestinal tract as well is not idle specula- 
tion but a real possibility. The importance 
of x-ray diagnosis cannot, therefore, be 
overemphasized. 

In any discussion of the development of 
roentgen diagnosis a number of phases 
must be considered. There is, first, the 
evolution of x-ray equipment, which is 
being presented elsewhere m this issue of 
Radiolog V. There is the technic of 
radiography, also a separate subject in 
itself. In addition to the developments in 
these two technical fields, advances in 


roentgen diagnosis may be considered from 
the point of view of the evolution of con- 
trast media and their application, the 
methods of x-ray examination, the roentgen 
signs of various injuries and disease proc- 
esses, and the expansion and elaboration of 
the specific criteria for the x-ray diagnosis 
of various diseases and their differentiation 
from normal and other abnormal states. 
In the latter category come the descriptions 
of the roentgen anatomy of various organs, 
both normal and abnormal, and the roent- 
gen signs of specific disorders of these 
organs. 


EVOLUTION OF CONTRAST MEDIA 

In the history of medicine there is no- 
where a more fascinating chapter than that 
which relates the story of the introduction 
and amplification of various contrast media 
for roentgen diagnosis. It was at once 
apparent to Rontgen himself and, sliortl) 
thereafter, to the medical colleagues o 
whom he first communicated the resul so 
his research, that the nature of any issu 
would determine the degree of its opaci ) 
to the x-rays. Because in the early expcr . 
ments only the bones were clear y ^ 
and in later studies metallic objec s u 
the tissues were also observed, ^ 
assumed that the efficacy of the m tto , 
would be limited to the . 

some reason investigation ol i ; 

was not immediately under a . 
efforts to make visible the esophag 
the gastro-intestinal tmet : 

first halting steps with /jnuo- ^ 

Early in 1896 metallic sounds , 

duced into the esophagus of a 
shortly thereafter lead f eiiougi' 
jected to make this structure , 

, that contrast between itse ff 


. that contrast oetweeu , j!, 

unding tissues could be ac j 

- P new method o! 


: beginning of a new . 

: internal oraans was initiatea- 


of 


e internal organs was mit 
The development of the ^hayc'^ 

edia in roentgen diagnosis F 
some degree in graphic ond 

and 2. which have been 
iborated from two 


borated from two figui^ ^ j 
Wished (17.?). It should be 
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' not all of the innumerable variations of the 
■common contrast media have been in- 
eluded in the figures ; no doubt some minor 
■contributions may have been omitted. 
Furthermore, no effort has been made to 
^assign credit to the originator of each pro- 
cedure. Such details are left to the medical 
: historian, who can best assess the records. 

.' By presenting the approximate dates, it is 
^possible to indicate roughly the chronology 
::of the evolution. In tlie diagrams the ob- 
T solete materials are indicated by the light- 
faced t 3 Tie, while the obsolete procedures 
are indicated directly. The symbol “D” 
indicates the direct method of introduction, 
•'through a tube, a catheter, needle, or other 
•viniection method, while the symbol “0” 
refers to the oral ingestion of the sub- 
■^stance, "I.V” to intravenous introduction, 
-and "I.S” to the intraspinal route. It 
■ r should be noted that the term “iodine 
compounds” is used, for purposes of 
y' brevity, to refer to the iodine-pyridine 
derivative (Neo-Iopax) and the iodine 
preparation (Diodrast), to sodium ortho- 
. Modo-hippurate (Hippuran), as well as to 
hhe other organic iodine compounds such 
, yas Selectan, Uroselectan, Skiodan, lopax, 

, -Abrodil, Perabrodil, Tenebryl, many of 
, which have related chemical structures, al- 
^ though differing specifically in certain im- 
, 'portant respects. It may also be noted 
• .Jhat Biliselectan and Priodax are trade 
^/flames for beta(3,5 di-iodo-4-hydroxy- 
Phenyp alpha phenyl propionic acid. The 
“^ized oil includes Lipiodol, lodo- 
lodipin, Campiodol, and other 
of similar nature. 

^0 well to review briefly the details 
■b; ^ .^^0 application of the contrast medium 
the- digestive tract. Perhaps 
■fjj efforts to make roentgenologically 

esophagus in the living subject 
’y. means of capsules of reduced iron 

/ tb rubber bags containing lead solu- 
cj^f 1 were not especially suc- 

'■'i; Wo F doubt, the original 

Cannon (33) on cats, followed by 
" 'i Williams (221) on man, that 

*/ rad'^ 1 beginnings to gastro-intestinal 
'ology. should be noted that Leon- 


ard (129), and later Roux and Balthazard 
(179), followed closely with the same pur- 
pose in mind. Rumpel (182) used bismuth 
in the esophagus in 1897. 

Such efforts were fragmentary and left 
no great impression until Rieder (172) in 
1903 formulated the bismuth meal which, 
with various modifications, remained the 
standard contrast medium for oral ad- 
ministration in the roentgen study of the 
digestive tract for some years. At a later 
time barium sulfate was substituted be- 
cause of its relative cheapness and more 
inert character. A great variety of ve- 
hicles for the salts were proposed and many 
used, but there have been no substantial 
changes in the medium itself since Bachem 
and Gunther (8) described their barium 
meal. Many variations of the suspending 
mixture have been instituted, particularly 
for the more adequate demonstration of 
the mucosal pattern of the intestinal tract. 
At present the majority of experienced 
roentgenologists follow the lead of Cole 
(52) and others by using a simple water- 
barium mixture; certain emulsions^ of 
barium with gelatine or other colloidal 
materials are occasionally desirable. The 
introduction of gas into the stoma^, 
either by injection through a tube, by 
simple air swallowing, or by chemical 
reaction such as occurs with Seidlitz 
powders is sometimes of value, although a 
simpler procedure is to have the patient 
swallow a carbonated drink. If barium 
sulfate is also used, a double contrast is 
produced, which may be of great value in 
the diagnosis of tumors of the cardiac end 
of the stomach. 

In the case of the esophagus, many de- 
vices have been advocated to procure slow 
passage and good dilatation of the struc- 
ture. Thus very thick mixtures, large 
capsules containing barium sulfate, sau- 
sage casings stuffed with barium sulfate 
mixture, and many other encasements have 
been advocated. Many of these have an 
important place under particular circum- 

stances • 

The examination of the colon by direct 
injection of bismuth subnitrate ivith oil. 
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in the form of an enema, was first practised 
by Schiile (ISO) in 1904. The first men- 
tion of the use of barium sulfate in tlie 
colon seems to have been in 1911 (86). In 
1921, Laurell (128) suggested the reinfla- 
tion of the colon with air after ingestion of 
the barium meal; Fisclier (71) gave a 
barium enema and, after its evacuation, 
reinflated the bowel with air, thus intro- 
ducing the double contrast enema which 
has been popularized by Weber (215) in 
this country. Obviously, the colon is also 
examined after the ingestion of the barium 
meal by the oral route. 

The institution of a procedure by which 
contrast substances were introduced into 
an organ of low density led promptly to 
further investigation in other fields, notably 
the urinary tract. The first experiment in 
this direction was undertaken by Tuffier 
(207), who introduced into the ureter a 
catheter rendered radiopaque by impregna- 
tion with lead. No effort to inject any 
fluid substance, however, was made until 
1804, when Klose (119) introduced a bis- 
muth suspension through a ureteral cath- 
der with the unfortunate result that the 
material could not be easily evacuated. In 
1906 colloidal silver (212) was first used. 
Following that time a great variety of 
media were introduced and discarded until 
the organic iodine compounds came into 
general use for both excretion urography 
and for retrograde procedures. Sodium 
mdide became the most commonly used 
medium to be introduced directly into the 
meters and kidney pelves; brilliant re- 
j*? delineation of the normal and 

■seased kidney were obtained. So im- 
portant has roentgen examination become 
® urologic practice that it now represents 
major portion of the urologist’s diag- 
"«tic procedures. 

lie direct injection of solutions of heavy 


salts into the bladder followed as a matter 
of course, and a wide variety of substances 
came into use for cystography. Here, too, 
largely through the work of Pf abler (161), 
the use of air as well as a substance opaque 
to the x-rays was evolved, and the double- 
contrast procedure using air and sodium 
iodide is a standard, important practice 
today. The examination of the urethra by 
means of various substances such as 
barium sulfate and potassium iodide was 
also undertaken. 

It is evident that there was early realiza- 
tion of the salient fact that substances of 
lower x-ray density than the surrounding 
medium could be used almost as well as 
those of greater density. Thus the injec- 
tion of air into the stomach as a contrast 
medium was tried very early, albeit with 
little success. It is notable that thera- 
peutic pneumothorax was introduced about 
1898, using both air and oxygen, but it was 
not specifically instituted for diagnostic 
purposes until Brauer (25) in 1912 injected 
air to differentiate the lung from the pleura 
by means of roentgen examination. Kell- 
ing (113), in 1902, injected air into the 
peritoneal cavity of animals and made 
direct vision studies. It was Jacobaeus 
(108), however, who first applied the same 
principle to man as a method of diagnosis 
in abdominal conditions and established 
the procedure of pneumoperitoneum, using 
air as a medium. Weber (214) used oxygen 
and was the first to make roentgenograms 
with this aid. Carbon dioxide was intro- 
duced later. Stewart and Stein (199), 
Carelli and Canevari (34), Sante (185), 
and numerous other investigators pursued 
the method, which has, however, fallen 
into some disuse (140). In occasional 
situations it is of great value and can be 
accomplished without danger. 

The use of gases as contrast media has 


. x'lg. X, jjeveiopment or Vp^ontrast jLvxcuia — *v-o 

representation of the chronological evolution of the contrast materials used for roentgen d>ag- 
, Ijh' certain of the body systems and organs are shown in this postero-antenor projection. The name of 
the material, the year it was first used, and the mcAod of introduction are given 
Ai!l?®4°hows; D. Direct injection by needle, catheter, or tube. O. _^“travenous 


Fig. 1. Development of Contrast Media for Roentgen Diagnosis 


mciienai, me year it mac 

AKo Direct injection by needle, catheter, or tube. O. Oral route. 

Finir contrast media are indicated by light-faced type; media still in use by heavier type. 
4, Outline of Roentgen Diagnosis (173). 
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deiived a much wider application in a 
variety of directions. The injection of air 
into the perirenal tissues was first intro- 
duced in 1921, by Carelli and Sordelli (35) 

. but was later abandoned. Owing to the 
natural contrast afforded by the perirenal 
fat, such good delineation of the kidneys 
could be obtained by modern technics 
that the addition of a contrast substance 
; seemed unnecessary. New demands, how- 
’ ever, for the roentgen demonstration of 
, the adrenal glands have stimulated a 
• revival of the procedure, and perirenal 
: insufflation (adrenography) has thus been 
; re-established for the diagnosis of hyper- 
plasia and tumors of the adrenals. 

The most important contribution in the 
field of low-density contrast media was 
: Dandy’s (58) proposal to inject air by 
' needle directly into the ventricles of the 
brain through a trephine opening in the 
skull. This was followed shortly by his 
. description (59) of the procedure of en- 
cephalography using the intraspinal route. 

; Perhaps the most important agencies in 
; the diagnosis of cerebral lesions were thus 
established, in 1918 and 1919, and have 
' persisted with but minor changes in technic 
1 up to the present time. Ethylene has 
j fieen substituted for air (153), andimprove- 
ments in the methods of introduction of 
! the gas, position of the patient, andmanip- 
; ^^^tion of the head have been added, but 
I the fundamental principle has remained. 

I it is of some interest to observe that as 
€arly as 1903, Weil (216) attempted to 
emonstrate the paranasal sinuses more 
c early by injecting lead sulfate. This was 
3 andoned, but the procedure of contrast 
^ u y of the sinuses was later revived when 
3 more suitable medium was obtained, 
•nularly bronchography was attempted by 
Jackson as early as 1907, by the insuffla- 
^^®^ctth powder. He reported it in 
lik • Lynah and Stewart (136) 

'cmse experimented with this material. 


Jackson’s procedure was not pursued be- 
cause of the unsatisfactory character of the 
contrast medium. 

Other early and important experiments 
should be noticed. Hickey (95), in 1904, 
injected a bismuth glycerin suspension into 
the arteries of cadavers, this being, the 
first reported attempt at angiography. He 
also introdueed lead shot into the bronchial 
tree of the cadaver for purposes of anatomi- 
cal study. Beck (14), in 1906, made a bis- 
muth paste for rendering draining sinuses 
and fistulae opaque to x-rays. 

The formulation of an iodized oil (Lipio- 
dol) by Sicard and Forestier (192) in 1921 
was an important event in the onward 
march of roentgen diagnosis. They did not 
make any radical departure from the previ- 
ous methods of introduction of the contrast 
medium, but their experiment was the first 
successful attempt to synthesize a com- 
pound whose properties would make it 
particularly suitable for roentgen explora- 
tion of internal organs. It was relatively 
non-irritant and had a high degree of x-ray 
opacity. While it was absorbed so slowly 
that it was non-toxic, complete absorption 
eventually occurred. Its viscosity was 
both an advantage and disadvantage. 

The production of iodized oil permitted 
the establishment of bronchography (72), 
than which there is scarcely a more im- 
portant procedure in the diagnosis of 
chronic pulmonary diseases. The oil was 
promptly put into use, also, for myelog- 
raphy (193) and has remained the standard 
medium for both purposes until very recent 
years. Of all the contrast media, iodized 
oil is used in more parts of the body than 
any other. It has been appHed in the 
urethra, the seminal vesicles, the paranasal 
sinuses, the uterus and tubes, in external 
biliary fistulae, and for draining sinuses 
and other fistulae. It has been used in 
other organs but not as satisfactorily as are 
other media. 


Fig. 2. Development of Contrast Media for Roentgen Diagnosis 

and organs not exhibited in Figure 1 are shown in this antero-posterior pr<^-ection The 
-tdaS symbol I.S. designates the intraspinal route. Obsolete procedures are so indicated specifically, 
rom Figure 5, Outline of Roentgen Diagnosis (173). 
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The success of x-ray examination of the 
paranasal sinuses, while usually reasonably 
satisfactory as a result of natural contrast, 
can in some cases be greatly enhanced by 
the introduction of a dense material, and 
iodized oil is admirably suited for this pur- 
pose. Reverchon and Worms (171), in 
1925, first proposed its use, administering 
it directly by means of a cannula in the 
ostium of the sinus. Later Proetz (166, 
167) described an inhalation method which 
had the advantage that it gave a test of 
function as well. The increased contrast 
between the cavity of the sinus and its 
bony wall, together with observations of 
the time of excretion of the medium, adds 
materially to the diagnostic findings. 

In the same way, iodized oil has been in- 
jected into the saUvary ducts (159) for the 
demonstration of occlusion or ruptures, 
and in such situations it is an occasionally 
useful device. The urethra has also been 
examined in this fashion, but here a variety 
of contrast media have been advocated. 
Most recently Coe (49) has used a prepara- 
tion of iodine in vinyl alcohol, called Visco- 
Rayopak, which he has found even more 
satisfactory than the others. The seminal 
vesicles likewise may be outlined satis- 
factorily by the injection of iodized oil, 
with consequent improvement in the diag- 
nosis of the diseases of these organs. 

Further elaboration of the employment 
of contrast media in the x-ray diagnosis of 
diseases of the tracheobronchial tree and 
lungs seems justified in the light of the im- 
portance of this application. Here again, 
Sicard and Forestier’s production of an 
iodized oil made a new procedure of in- 
estimable value possible. Since that time, 
many modifications of the material have 
been made for purposes of bronchography; 
the only radical departure was Farinas’ 
(68) description of the use of an organic 
iodine compound in 1940. The major ad- 
vances have related themselves to the 
methods of application, which vary widely 
even today. The material was originally 
introduced by means of a laryngeal tube, 
then by a needle thrust through the cricoid 
cartilage, then directly through the 


bronchoscope, then through a catheter 
placed in the trachea by a variety of means. 
The introduction of a passive method for 
the inspiration of the oil into the bronchial 
tree led to a sharp rise in the usefulness of 
the procedure, since it could be so employed 
without instrumentation. At present, one 
of the two most commonly used methods is 
the passive procedure; that is, having the 
patient aspirate the material dropped 
along the back of the tongue after anesthe- 
tization of the pharynx and larynx. In 
the other method, a catheter is introduced 
into the trachea or into one of the main 


bronchi by passing it through the laryn.x 
during bronchoscopy or by indirect laryn- 
goscopy. Some efforts have been under- 
taken to atomize the contrast medium and 
thus permit it to be inhaled directly with- 
out anesthesia or instrumentation. Hicke} 
attempted to effectuate such a method in 
1924 but was unsuccessful. An effectbe 
method of simpler instillation would doubt- 
less be of great advantage. 

Regardless of the method of introduc- 
tion, the value of bronchography in the 
chronic diseases of the lung canno c 
overestimated (164). It permits a usua 
mapping out of the bronchial tree o ea 
lobe and the determination of the con 
tion of the bronchi at each point, 
chography extends the ^ 

far beyond the end of the bronc , 
it permits diagnosis at points 
the bell of the stethoscope 
is that it accounts in considerabk 
for the relative infrequency jjs 

operations on the chest. ^ ^r^nchi 

of tumors and inflammations 
it is of the first importance. On 
real contributions which a ^opvard 

terially in permitting the g j^etliod 

strides of thoracic surgery is 
r,f -in’Qiial exoloration of the lu g 


he development of j gti en- 

:h-making in that it 
y new method of fPP^°^. the bril' 
ham and Cole (81) l.al»S'” 

t idea of substituting a hea^ 
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for the chlorine in sodium tetrachlorphenol- 
phthalein, a drug whicli had been found 
by Abel and Rowntree (1) to be excreted 
by the liver. Sodium tetrabromphenol- 
phthalein and tetraiodophenolphthalein 
were made, and it was soon found that the 
intravenous injection of these substances 
would give a distinct dense shadow of the 
normal gallbladder. For the first time, a 
contrast medium was introduced into an 
organ as a result of its physiology, and the 
x-ray examination became a test of func- 


tion as well as a demonstration of gross 
anatomy and pathology. This exposition 
of the possibility of utilizing organ func- 
tion for the introduction of contrast media 
opened an entirely new field of endeavor 
which has not yet been fully explored, 
while at the same time it served to es- 
tablish the roentgengraphic examination of 
the gallbladder on a sound basis. Fur- 
ther experimentation followed, notably 
by Graham, Cole, Gopher and Moore 
(82, 83), Menees and Robinson (142), 
Milliken and 'Whitaker (145), and many 
others, until the iodinated form was well 
established as the drug of choice. The oral 
Method was instituted and made successful 
by the use of various vehicles, and the 
fatty meal was initiated by Boyden (21) 
as a test of gallbladder emptying. A host 
of studies of the normal and pathological 
gallbladder, of its physiology, of its rela- 
fionship to the sphincter of Oddi have been 
consequence of this original work. 


the 


Of even greater importance, however, was 
fhe stimulus given to further studies in 
other organs, using similar principles of 
approach. 

In 1940 a newer drug, beta(3,5 di-iodo- 
ydroxyphenyl) alpha phenyl propionic 
acid, was produced, under the trade name 
1 selectan (127) for the roentgen examina- 
_'on of the gallbladder. This has come 
M 0 wide use in this country under the 
anie of Priodax (65, 90), exhibiting certain 
'outages over such phenolphthalein 
^Mnpounds as lodeikon. The newer drug 
Produce diarrhea nor toxic mani- 
T)r degree and it appears to 

° nee a denser gallbladder shadow with 


more constant absorption on oral ad- 
ministration. It is still not fully tested, 
and certain difficulties may arise, but it 
appears to be a very satisfactory medium 
for this purpose. 

In 1923, Rowntree and his co-workers 
(180) conceived the idea that the urinary 
tract might be made roentgen-opaque by 
utilizing its function of excretion. They 
accordingly made roentgen studies of the 
kidney and bladder after the intravenous 
injection of very large quantities of a 
saturated sodium iodide solution. While 
the experiment was not highly successful, 
because of the large amount of a toxic drug 
which had to be given, it nevertheless 
pointed the way to a new type of x-ray 
examination of the urinary tract. Finally, 
in 1928, Lichtwitz, Swick (202), and von 
Lichtenberg (131), ndth the aid of a num- 
ber of organic chemists, produced an 
organic iodine compound, the sodium salt 
of 5-iodo-2-pjTidon-N-acetic acid, which 
was excreted almost w^holly by the kid- 
neys and produced sufficient x-ray density 
to give a clear delineation of the renal . 
pelves, ureters, and bladder. Further ex- 
periments resulted in the production of a 
large number of similar compounds, some 
having somewhat different properties, but 
all effective as excretory contrast media. 
Swick (203) later introduced sodium ortho- 
iodo-hippurate (Hippuran), which could 
be given orally or even intramuscularly 
with some success. Thus a new era in 
urologic diagnosis was achieved. Without 
cystoscopy and its attendant difficulties, 
with little or no risk, adequate roentgen 
visualization of the urinary tract could be 
obtained, while at the same time a test of 
the individual function of each kidney was 
accomplished. 

Excretion urography is the method ' of 
choice for the routine examination of the 
urinary tract, particularly if glomerular 
function is not seriously disturbed; it is 
commonly used as a preliminary procedure 
before cystoscopy or retrograde pyel- 
ography is initiated. Furthermore, the 
same iodine compounds, such as Dio- 
drast and Neo-Iopax, were found highly 
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useful in other fields, notably angiography, 
contrast cardiography, and cholangi- 
ography. Some of them, such as Skiodan, 
the mono-iodo-methane sulfonate of 
sodium, are being used for retrograde 
pyelography as well. 

The liver, spleen, and pancreas remained 
relatively untouched during the introduc- 
tion of methods to enhance the x-ray 
density of internal organs. It is true that 
Einhorn and Stewart (64) attempted to 
make x-ray examination of the liver after 
the intravenous injection of lodeikon, but 
as the concentration of the iodine was in- 
sufficient within the limits imposed by the 
toxicity of the drug, their efforts were un- 
successful. In 1928, Oka (156) and Radt 
(170) began experiments with colloidal 
emulsions to obtain roentgen visualization 
of the fiver and spleen; they proposed to 
take advantage of the function of the 
reticulo-endothelial cells of these two 
organs, that of ingestion of particulate 
matter found in the blood. Kadrnka (111) 
helped to produce a relatively stable col- 
loid vdth small enough particles so that 
thromboses or capillary obstruction would 
not be produced. The material used was a 
colloidal suspension of thorium dioxide 
called Thorotrast. The intravenous in- 
jection of quantities approximating 0.8 
gm. per kilogram of body weight resulted 
in the production of a fairly dense shadow 
of both liver and spleen. A fairly exact 
demonstration of the size, shape, and posi- 
tion of these organs and considerable in- 
formation as to their internal structme 
were thus obtained. Destructive lesions, 
such as tmnors which replaced the reticulo- 
endothelial tissue, would leave defects in 
the roentgenographic shadow. The diag- 
nosis of metastases, primary tumors, cir- 
rhosis, abscess, and other liver diseases 
could be determined with a reasonable de- 
gree of accuracy. 

Unfortunately there are two disad- 
vantages in the use of Thorotrast. Tho- 
rium dioxide is radioactive and might, 
therefore, have deleterious effects. Eiw- 
thermore, the material remains in the liver 
and spleen and regional lymph nodes for 


many years, disappearing very gradually, 
so that a foreign-body effect is produced, in 
addition to the effects of the alpha radia- 
tion. Extensive studies on animals and on 
man have been made with equivocal re- 
sults. If large enough doses are used, most 
certainly v'^ery injurious effects mil result. 
With moderate doses, there is grave doubt 
that any harm will eventuate. Follow-up 
studies by Yater, Otell, and Hussey (223) 
and by Rigler, Koucky, and Abraham 
(175) did not show any serious after-effects, 
but the author has obsen^ed distinct 
fibrosis of the spleen with marked diminu- 
tion in size over a ten-year period. There 
also occurs some fibrosis of the liver, al- 
though without appreciable effect on liver 
function; distinct fibrosis and necrosis of 
lymph nodes may likewise be found. Re- 
gardless of such findings, it seems ina * 
vdsable, except under special conditions, to 
introduce into the liver and spleen, w 
diagnostic puposes, a medium wWch 
not be ehminated. There is also the poss 
bility that the material may have a low 
carcinogenic effect. As a result, t e pr 
cedure is used very little, although ism 
of the fiver still remain one of the ffl - 
difficult problems of diagnosis m e 
of internal medicine. The sarne contrast 
medium has been used effective y ^ 
examinations, as in angiograp y. -j,. 

giography, uterosalpmgograp y 
ulography, myelography jH 

mere it is reasonably 
be eliminated, as in ^ In 

there can be Httle objecUon t<. 
the case of angiography .j 

jeeted is ordinarily sufficiently smal 

make it reasonably safe 


The reluctance to use thor 
sol for the x-ray \ this field- 

has led to further ttenipted 
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produce a colloidal suspensio sus- 

oil as a substitute for th 
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duced a colloidal emulsion, etliyl tri-iodo 
stearate (lodosol) which Beckermann and 
Popken (16) applied to the visualization of 
the liver and spleen. The principle of 
application was the same as that for 
thorium dioxide; namely, the introduction 
into the blood stream of particulate matter 
which would be ingested by the reticulo- 
endothelial cells of the liver and spleen. 
It differs in that lodosol breaks down with- 
in a few hours and is excreted in the form of 
sodium and potassium iodide. A recent 
paper by Olsson (157) gives tlie present 
data clearly ; unfortunately he also reports 
some severe reactions, with one death in 
nine cases. Twenty grams of iodine must 
be given; this alone is not without serious 
danger, as it will be absorbed within a 
period of hours. Furthermore, the colloid 
is evidently not entirely stable and pro- 
duces reactions of itself. The problem, of 
visualization of the liver and spleen is, 
therefore, far from being solved, although 
efforts in the direction of Degkwitz’ 
fundamental work on the distribution of 
colloids may make it possible. This is one 
of the remaining unsolved problems in 
roentgen diagnosis. 

As shown in the accompanying figures 
(pages 470 and 472), in almost all of the 
anatomical structures to be examined 
there has been a gradual evolution of 
method and material. The first efforts to 


mtamine the central nervous system ef- 
cctively with the roentgen rays date from 
andy’s (58) historical description of the 
'^se of air introduced directly into the 
vcrebral ventricles. Later he described 
u intraspinal injection of air (59), but 
%clography as such was not well instituted 
1922, when Sicard and Forestier (193) 
ported apparently innocuous effects from 
instillation of Lipiodol into the spinal 
tu ^ originally for the diagnosis of 
. fls usefulness has been greatly ex- 
fl4si work of Mixter and Barr 

onth Hampton and Robinson (88) 
inf ^ diagnosis of herniation of the 
disk. Some serious doubts 
as to the complete harmless- 
^ 0 iodized oil in the spinal canal and 


ventricles of the brain, efforts at providing 
a substitute which would be absorbed or 
could be removed more rapidly have con- 
tinued. Air as a medium of contrast was 
substituted (50, 225, 46) but was never 
universally adopted because of the diffi- 
culty of interpretation of air spinograms. 
Thorotrast was advocated also (154), but 
the persistence of the material in the canal 
and the possibility that it was locally 
carcinogenic in its effect led to its abandon- 
ment. Extensive experimentation by a 
team of chemists and radiologists extend- 
ing over a period of years led eventually to 
a new contrast medium which will, no 
doubt, replace iodized oil for this purpose. 
Strain, Plati, and Warren (200) first re- 
ported their work with ethyl iodophenyl- 
undecylate (Pantopaque) in 1942 and it 
has since been given extensive clinical trial. 
The procedure of removing the contrast 
medium, either iodized oil or Pantopaque, 
from the spinal canal (125) has added im- 
measurably to the field of usefulness of 
myelography. 

A method for the roentgen examination 
of the peripheral nerves was first proposed 
by Lohr and Jacobi (134) in 193^ They 
injected thorium dioxide sol along the 
nerve sheaths and thereby were able to 
demonstrate the effects of injury, tumors, 
and other pathological processes. The 
method has not been widely adopted, al- 
though Saito (183) has used it rather ex- 
tensively. 

The x-ray demonstration of the blood 
vessels by means of contrast media, ad- 
ministered in one form or another, was 
first projected in 1896, when mercury was 
injected into cadavers. The same proce- 
dme may be used effectively today for the 
delineation of the arterial system in an 
amputated extremity. Hickey (95) used 
a bismuth glycerine mixture in cadavers to 
study the anatomy of the circulation. 
The first clinical attempt was made in 1923 
with strontium bromide, following wliich 
numerous substances were utilized. Dos 
Santos and Pereira Caldas (186) intro- 
duced the use of thorium dioxide sol for 
demonstration of the arteries in 1931 and 
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^actical diagnostic value but is of even = 
greater importance as a means of studying ‘i 
physiology of the heart and lungs. It 

o-A the diagnosis of con 

g mtal heart lesions and pulmonary arten 
isease and in the differentiation of vascu- 
ar masses from mediastinal tumors, A 
similar method was applied to children by 
^astellanos, Pereiras, and Argelio Garda 
^ h who called it angiocardiography. 
Much information as to the roentgen 
anatomy of the heart in health and disease ' 
can also be obtained in this fashion, as ' 
indicated by the papers of Sussman and his n 
co-workers (196, 84), and in a recent con- c; 
tribution by Miller (144). It should he 
noted that earlier German investigators ■( 
had utilized a combination of iodized of 
and Thorotrast in animals, and even in one 
case in man, to demonstrate by fluoro- 
scopic motion pictures the filling of the 
right atrium. Stewart and his associates 
(197) likewise made motion pictures of the 
fluoroscopic image of the living, pulsating 
heart when filled with contrast medium 
by the Robb and Steinberg method. TJic > 
procedure has not yet been folloivcd ; 
through to its full promise. It appears j 
likely that an increase in the intensity of 
the fluorescent image, which will, no 
doubt, soon be accomplished, may permit 
uiuch more to be learned from motion 
pictures of the opacified heart, because in 
such a manner the individual chafflhers 
may be adequately studied. _ . 

Using similar methods, in 11129, 05 _ 
Santos and his co-workers (1S7) C 

means for the x-ray examination o j. 
abdominal aorta. They plunged a neec _ 
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lirectly into the aorta through the lumbar 
nuscles and injected concentrated sodium 
odide solution and later thorium dioxide 
;ol under great pressure. Not only could 
oentgenograms of the abdominal aorta be 
)btained in tliis way but the various 
ranches, as the splenic, celiac, renal, and 
)varian arteries, were also rendered radio- 
)aque. Farinas and his colleagues (69) 
lave furdier modified this technic by in- 
ieeting Thorotrast through a catheter intro- 
luced into the abdominal aorta through 
in incision in the femoral arteryL Changes 
n the arteries due to tumors or other 
diseases can thus be clearly demonstrated. 

The usefulness of contrast media in the 
May diagnosis of diseases of tlie female 
generative organs is rather more circum- 
scribed, but here too the effort to produce 
contrast was begun rather early — in 1914 — 
by Cary (40), using Collargol. Rubin 
(181) introduced his test for the patency of 
)he fallopian tubes, using air, in 1920 and, 
about the same time, Heuser (92) pro- 
duced roentgenograms of the cavity of the 
uterus and of the lumina of the tubes after 
:®jccting iodized oil directly into the cervi- 
cal os through the vagina. Since then a 


:yanety of media' have been used, but 
iodized oil is still the substance most com- 
•uionly preferred. 

i A new method for the x-ray delineation 
<0 internal organs — cholangiography — ^was 
.instituted in 1924, when iodized oil was in- 
jiccted into an external biliary fistula and 
jO clear delineation of the major biliary 
/ produced (126). An earlier 

u empt, with an emulsion of barium, had 
;■ ^011 unsuccessful (39). Further studies 
procedure (146, 147), in 
I contrast medium was injected 

raliKi bile duct by way of the 

i ladder, or directly, while the ab- 

: open during operation. By 

s means it became possible to determine 
; ^ patency of the ductus choledochus and 
' stones before closing the 

a permanent drain were left 
olj ^^^^Pbladder or common duct, further 
■ ^ similar kind could be 

t ^ under more favorable conditions, at 


any time after operation. Such procedure 
is now widely used whenever it is sus- 
pected that calculi may be present in the 
common duct. Saralegui (188), using 
thorium suspensions, made splendid studies 
of the physiology of the duct. Mirrizi 
(147) advocates tlie use of iodine prepara- 
tions, w'hich in the author’s hands have 
been far more satisfactory than iodized oil 
and safer than Thorotrast. Many others 
have contributed in this field (79, 93, 177). 

Contrast examination of the joints has 
been used from time to time. Efforts at 
the visualization of the synovial mem- 
branes and cartilages began in 1905, when 
Hoffa (101) and others introduced air into 
joints for purposes of contrast and made 
x-ray studies. Burman, Tunick and 
Pomeranz (29) used iodized oil in 1932. 
Michaelis (143) and many others utilized 
the various organic iodine compounds. 
Oberholzer (155) even used Thorotrast ex- 
perimentally for this purpose. Finally 
Bircher (18) advocated the combined use 
of an iodine compound with oxygen, thus 
giving a double contrast. The procedure is 
not frequently used, but in certain cases 
may be of great value, as illustrated by the 
review written by Lindblom (132). 

As was to be expected, certain proce- 
dures for the production of contrast in the 
x-ray examination of the soft tissues have 
been abandoned. One of these was am- 
niography, first described by Menees, 
Miller, and Holly (141). The results of a 
direct injection of strontium bromide into 
the amniotic sac in pregnant women to 
permit visualization of the fetal soft parts 
and the placenta were often so deleterious 
that the method was never widely used. 
More recently Ehrhardt (63) used lodosol 
intravenously in animals, finding that it 
was deposited in the placenta and could 
therefore identify abnormalities of that 
structure. The method has not yet been 
put to clinical trial. 

A method of indirect visualization of the 
placenta by the use of contrast medium in 
the urinary bladder has been described by 
Ude and his co-workers (209). They in- 
jected air and later sodium iodide in small 
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quantities into the bladder and were able 
to recognize the presence or absence of the 
placenta in the lower uterine segment by 
the extent of the separation of the fetal 
head from the shadow of the bladder. A 
perfectly safe procedure, indirect placen- 
tography is reasonably accurate and of the 
first importance in the early diagnosis of 
placenta praevia. 

Another procedure which has not been 
fully accepted is mammography. The in- 
jection of thorium dioxide sol into the 
breast (94) for the demonstration of the 
lacteal ducts, by which means distortion or 
obstruction by tumors or other diseases 
could be observed, has not been pursued 
further because of the inherent dangers. 
Air and carbon dioxide have also been 
used, and in one instance iodized oil, but 
the method has never met with any wide- 
spread approval. 

Such a recital of accomplishments in the 
development of contrast media for roent- 
gen diagnosis would scarcely be complete 
without noting the problems yet to be 
solved. First and foremost among these 
is^ a method for making the pancreas 
directly visible in the roentgenogram. It is 
true that in the past decade some progress 
has been made in the diagnosis of diseases 
of the pancreas through the medium of 
blood enzyme determinations and examina- 
tion of the stools. Furthermore, the 
roentgen^ study of the displacements of 
neighboring organs, especially the stomach 
and colon, may occasionally be of con- 
siderable value; yet the pancreas still 
presents the physician with one of his most 
perplexing diagnostic pursuits. In oc- 
casional instances, in cholangiograms made 
after operation, the entire pancreatic duct, 
including even some of the smaller 
branches, can be clearly observed. In such 
cases one is afforded a glimpse into the 
possibilities of the roentgen examination 
of the pancreas which is stimulating, 
albeit not at all satisfying. 

It is obvious from the discussion on 
previous pages that the present status of 
the diagnosis of diseases of the liver and 
spleen is far from satisfactory. Here, too. 


a more harmless but sufficiently radio- 
paque medium would be of profound value. 

A method for enhancing the density of 
cartilaginous structures or increasing’ the 
contrast about them without the necessity 
of putting a needle into the joint would 
represent a striking advance. The manipu- 
lation by which a “vacuum” is induced in 
the joint cavity by stretching or twisting of 
the joint, as reported by Magnusson (13S) 
and others, does produce some contrast, 
but it is scarcely a satisfactory method 
for the roentgen demonstration of the 
cartilages. The risk inherent in the need- 
hng of a joint has retarded the utilization 
of arthrography. It is conceivable that 
striking improvements in soft-tissue tech- 
nic may permit visualization of the carti- 
laginous portion of the skeleton without 
the addition of a contrast medium. 


In some situations the method of appli- 
cation of contrast media could be greatly 
improved. In ventriculography and en- 
cephalography, for example, the present 
approach, either through trephining the 
skull or by the intraspinal route, iiivolves 
some danger and a great deal of distress. 
The synthesis of a contrast material which, 
upon intravenous injection, 'would be w 
creted 'through the choroid plexus, t ere >' 
enhancing the density of the spina w ' 
would solve many problems in the m- 
nosis of intracranial and intraspinal lesm • 
If we were able to apply x-ray _ ■ 
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ment in the therapeutic results. 


ent m tne rxierapcuci^. 

Many other PossMe adv^ ^^.,1 


contrast media for x-ray . dje 

ggest themselves and, no jjjjty • 
ars to come 'will substantiate , 

some of these suggestions. ^ , 

„ that have been taken « . 

half century can only _ 


ceiiLUij' 

rtrfipr in the future. 


methods of EXAMmAftO-' 

With its first breath iu*'’ 

ffhod of examination divided 
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’ two major procedures; for Rontgen dis- 
covered both the fluorescent effect of x-rays 

■ on a screen coated with ciystals and the 

■ photographic effect on a sensitive emulsion 

• almost simultaneously. Not long there- 
i after Pupin (16S) devised a reasonably 
; practical fluoroscopic screen, which much 

research has brought to the fonn of today — 
far superior, yet still imperfect. It is 
r. interesting to obsen.’-e that as early as the 
’-second year of the utilization of x-rays 

• for diagnosis there was conflict as to the 
: respective merits of fluoroscopy and radi- 
:;ography. The great advantages of fluor- 
LOscQpy in a wide variety of conditions, 
including especially the diagnosis of frac- 
rtures, were extolled before a meeting of 
ythe London Roentgen Society in 1899 
; (149) while Brown (26) reports Wilbert’s 
h criticism of the practice in cases of injuiyL 
:: Differences of opinion as to the relative 
' Position of the fluoroscopic procedure and 
>1 radiography have persisted to a lesser 
: degree up to the present time. We have 
••-‘passed through a period of controversy in 
y;tWs matter in the field of gastro-intestinal 
;.i diagnosis which has been resolved in the 
.' Blinds of most radiologists by the sus- 
j. tained conclusion that each agency is 
.-'Supplemental to the other. Despite this, 
- even in recent years, the author has heard 
-‘ One of the most respected elders in our 

group declare that it would be a great boon 

^ all fluoroscopes were destroyed. 

Fluoroscopy is now rarely used for the 

. etection of fractures, although during 

y c recent period of the war-induced 

;; ^ ortage of x-ray film, many, no doubt, 

fere tempted to resort to it again. But 

L study of the dynamic organs fluor- 

remains invaluable. Holzknecht 

g , ^ his colleagues in the Viennese 

J utilized fluoroscopy to its ultimate 

' ' ™ examination of the 

’ ^^ugs, and diaphragm and in the 

V the digestive tract. Carman (36) 

flun associates developed the art of 

stomach and colon to a 

■' Similarly, many another 

'! geno acquired a facility in roent- 

ij observation which seemed to 

'i 

I 


make radiographic studies almost un- 
necessary. The history of fluoroscopy, 
particularly as applied to the gastro- 
intestinal tract, has been splendidly re- 
lated by Brown (28). 

A modification of the ordinary fluoro- 
scopic technic, originated by Moritz (151), 
called orthodiagraphy, makes it possible 
to obtain accurate measurements during 
the course of a roentgenoscopic examina- 
tion. This technic has been applied 
principally to the study of the heart but 
can be used in other regions also. 

The physical foundations of fluoroscopy, 
the advances in the procedure, and some 
possibilities for the future have been pre- 
sented by Chamberlain (45). 

Conversely, Cole and his associates (52) 
were convinced that multiple roentgeno- 
grams were far superior in value for in- 
terpretation of gastro-intestinal lesions; 
in addition, the method did not carry with 
it the inherent dangers of the fluoroscopic 
procedure. Forssell (73) and his followers, 
as well as many German radiologists, 
employed a fluoroscope which could be 
used as a positioning device for proper 
radiographic exposure while suitable, also, 
for real fluoroscopic study . Thus both pur- 
poses were adequately accomplished. The 
filming fluoroscope of Templeton and 
Hodges (204) is the modern equivalent. 

Having passed through these various 
stages, the method of study at present 
giving most satisfaction to the largest 
number of radiologists is a judicious 
mixture of three procedures. Fluoroscopy 
is used in the study of the thoracic and 
abdominal organs and for the positioning 
of the patient for “spot” films; while 
radiography is used, in addition, for pur- 
poses of procuring detail, a permanent 
record, and the opportunity for unhurried 
study. In almost all other portions of the 
body, radiography alone is employed. It 
is true that fluoroscopy is applied, under 
special conditions, as an aid in the reduc- 
tion of fractures, the location of foreign 
bodies, the obsenmtion of the position and 
passage of opaque tubes. In addition, it 
has been used to observe contractions of 
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the kidney pelves and ureters, for ex- 
amination of the delivered kidney at the 
operating table to. make certain as to the 
complete removal of stones, to assist in the 
procedure of myelography with iodized oil 
both during the introduction and removal 
of the substance, during bronchography, 
ventriculography, and in other such special 
procedures. 

Radiography may be applied as a 
method anywhere in the body. The 
technics of its employment have under- 
gone changes during the past fifty years 
which are the results of the development 
of new equipment and new methods of 
approach. Thus the introduction of the 
intensifying screen made a sharp improve- 
ment in the application of radiographic 
examination. Later the invention of the 
hot-cathode tube and still later of the 
rotating anode tube permitted even further 
advances in the art of radiography. The 
production of the double-coated film re- 
sulted in another striking improvement. 
No doubt Bucky’s description of the princi- 
ple of the moving diaphragm and Potter’s 
application of it to a practical model made 
the greatest impact upon radiography. 

Early in the history of roentgenology, 
Kohler (122) devised the method of teleo- 
roentgenography especially for cardiac 
measurements. The procedure of making 
films with the tube at a great distance has 
now been adopted for many other purposes. 
Nevertheless, in fundamentals, the general 
methods of radiography remain the same. 

That the principles of stereoscopy could 
be applied to radiographic procedures was 
conceived of by EHhu Thomson in 1896 
(206) and Mackenzie-Davidson (137) uti- 
lized it as a method for localizing foreign 
bodies shortly thereafter, at the same time 
devising a method for viewing stereo- 
scopic roentgenograms. From that time 
until the present day the stereoscopic 
process has been modified repeatedly, 
applied widely, given undue emphasis at 
times, unwisely deprecated at others. It 
need, not be used routinely but is of great 
value in certain areas and under particular 
circumstances. 


With the institution of methods of 
localization of foreign bodies by stereos- 
copy, by triangulation, and innumerable 
other modifications, have come systems oi 
mensuration of various structures. Such 
measuring devices have been applied par- 
ticularly to the determination of the exact 
size of the various diameters of the female 
pelvis which are important from an ob- 
stetrical point of view. Thus have been 
projected numerous procedures vaiydngin 
complexity, some dependent on stereoscopj 
(99, 110, 31) and others on distortion cor- 
rections by the use of known factor- 
(205, 11). The subject has been reviewec 
by Snow (194) and others. 

The introduction of roentgenkymog 
raphy by Stumpf (201) and a number o 
other investigators made a fust departur 
from orthodox radiographic procedun 
for here either the film, or a heay du 
phragm before it, is in motion during > 
exposure, so that it becomes 
record the movements of an organ 
film. The first efforts of Crane (o ) 

this direction were Option 

this connection Jarre s (109) clesc y 

of MacIntyre's ro 

cinematographic film in iSJ . .. 

reading. The bold and imaginatiu 

vestigations of that early J jgofa 
humble. But roentgenkymo^aph)^^ 
different character m that i 

formed on any pud®” > ' Although 

and with relatively eff®^ 
its practical appHcabon is hm ted, 
nevertheless be extremely ^ ardiuc 

larly in the diagnosis o uiediasti- 

lesions, in the differentiaPon t ^ 

nalmasses, andin theeluci a j,as 

malities of motion diagnosis 

p,oved of 


of constrictive pencarui«-' , . 

farction, and calcification of th^ the 
the heart. Furtheinior^jtu^^^^,,ted ^ 

roentgenkymograph h of (he 

distinct increase in ou stnk 

physiology of the hf rt. One^^^ en 
ing utilizations of ^e jg de- 

in experimental studies },car 

sirable to measure the P 
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"{114). The work of Hirsch (98) and of 
Scott and Moore (191) and others in this 
•-i country, on roentgenkymography, es- 
" pecially of the heart, gave impetus to the 
■■■method. 

Another sharp departure from con- 
:-:YentionaI radiography originated with Val- 
■Y.-lebona’s (210) first description of a practi- 
rr.cal method of radiography of various body 
::;p!anes. This was preceded by the patent 
;r;of Bocage (20). Ziedses des Plantes (226), 
■rGrossman (85), Kieffer (115), Moore (150), 
::;and Twining (208) have added materially 
rto the perfection of this technic, which 
^-eventually should have a profound effect 
on roentgen diagnosis, particularly in cer- 
.,;;tain organs. The review of Andrews (6) 
^clarifies the methods and their value, 
•••.lldiether the procedure is designated as 
L 'body-section roentgenography, tomog- 
...Taphy, planigraphy, stratigraphy, lamin- 
.-'HgTaphy, the general principle is the same. 
,.'It consists of a blurring out of certain 
.^iPhnes of the body by keeping the x-ray 
and the x-ray tube in motion through- 
,>out the exposure but maintaining such a 
'■relationship between the two as to pre- 
sewe the sharpness of detail in the plane 
esired. The impact of this radical change 
rom the usual type of radiography has 
een less than deserved, probably owing to 
< expense and time involved. Further 
/ experience, particularly in diseases of the 
e est, in diseases of the cranial and intra- 
,;eramai structures, and in the larynx, will 
demonstrate that the method 
'■ ^^^stirriable value, both for practical 
/ ^osis and as a means of study. 

' Po<; accomplishing the same pur- 

■ ‘ achieved by body-section roent- 

originally described by 
method is called 
i hvo consists of the production of 

' ■ stereoscopic films with the tube 

■I ‘iifferent directions. Super- 

! tbeir^^ of the films and the shifting of 
'' Permit relation to each other 

' PhnM ”5. of any number of 

outbv be sharpened or blurred 

1 PQ<!iu ^PP'^^priate changes in the relative 
the four film; 

I 

! 


Finally a combination of photography 
and fluoroscopy represents an extremely 
important departure from the conventional 
types of roentgen examination. Photo- 
fluorography, which, in a sense, dates back 
to the historic experiments of MacIntyre 
in 1896 (109) and of Bleyer (19) also in 
1896, was first projected for mass examina- 
tion of large numbers of the population, 
with miniature films, by D’Abreu (57) in 
1936. Introduced into this country by 
Potter (165), the procedure of making a 
photographic record of the fluoroscopic 
image on small-sized film has rapidly be- 
come the accepted method for detecfng 
lesions of pulmonary tuberculosis among 
apparently normal individuals. It is un- 
necessary to expatiate further here upon 
the history and present application of 
photofluorography, since it has been so 
recently described in the monograph by 
Hilleboe and Morgan (97). It should be 
noted that it may have a profound effect 
upon the future of roentgen diagnosis. 
The increase in routine examinations of 
various parts throws a great burden of re- 
sponsibility on the radiologist for the diag- 
nosis of disease at an early stage. While 
photofluorography, with its advantages of 
simplicity, relatively low cost, and rapidity 
of application, is now being applied solely 
to the thorax, it may possibly be improved 
to the point where it will be applicable to 
the gastro-intestinal tract and other organs. 
Thus, lesions which are so small as to be 
symptomless will be observed far more fre- 
quently than under present conditions and 
a much greater responsibility will fall upon 
him who is called upon to interpret their 
significance. 

That the methods of roentgen examina- 
tion are not static is apparent from the 
brief recital above. When it is considered 
that there is a close relationship between 
the principles employed in roentgenologic 
study and the science of electronics, it be- 
comes perfectly evident that even greater 
changes are in store for the future. Prob- 
ably nothing is more certain about roent- 
genology than the certainty of profound 
changes. 
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EVOLUTION OF DIAGNOSTIC CRITERIA point of view prevails and a reasonable 

interpretation of the significance of the 
If progress in the roentgen diagnosis of roentgen findings is attained, 
the various systems had been logical, it Essentially, roentgen diagnosis has con 
might have assumed a very distinctive sisted in the production of a special typi 
pattern. The first reasonable step in the of representation of the gross anatomica 
development of the roentgen examination appearance of any organ, together with it 
of any organ would be the demonstration aberrations under the influence of injiin 
of the normal roentgen anatomy, followed or disease. Added to this are the observa 


by a consideration of the common ana- 
tomical variations. After this would come 
the descriptions of the roentgen appearance 
of the various pathological affections of 
the organ, their variations and aberrations. 
Finally there would appear the roentgen 
signs which would assist in the differential 
diagnosis of one abnormal state from 
another. By the very nature of medical 
experimentation and study, however, no 
such consistent progression of ideas could 
be expected. For example, descriptions of 
the roentgen appearance of traumatic 
lesions of the bones and of bone tumors 
were reported some time preceding the de- 
tailed dehneation of the roentgen picture 
of the normal skeletal structures. 

Nevertheless, a kind of consistent thread 
can be detected running through the evolu- 
tion of the roentgen diagnostic criteria of 
disease. The first steps are often hesitant 
and groping, as the pathology of a disease 
process is first recognized in the roent- 
genogram. The organ is then restudied to 


tions of certain changes in the normal fiinc 
tions of an organ, some of which, also, cai 
be ascertained by means of roentgen ex 


amination. Early in the history of rocnt 
gen diagnosis, and, regrettably, too mud 
30 even today, the findings were looked a 
in the fight of a photographic image, ini 
pressed upon the memory. When such ai 
image was again encountered, it was recog 
aized as the picture of a certain organ or; 
certain disease process. Soon, howeyei 
the enormous variations which biologies 
Drocesses always exhibit made it evi en 
that no such simple feat of photograp 
nemory was sufficient; consequent y, spe 
fific details and characteristic criteria wer 
-ecorded, classified, and then made m o . 
composite picture. Even such a pic 
vas not always complete; m many 
dances parts of the tableau wereeithe dr 
:orted or missing altogether, bu 
dent number of the elements o 
;ould be recognized trequefy ' « 


determine its normal appearance. Ana- secure. u- y a similai'i 

tomical variations now enter the picturer-- - From this type of t m ug, ji,edica 
leading to many false positive diagnoses, doubt, to that which ^ concepfic’ 
Such deviations are clarified and added to diagnosis in general, arose , ^ discn'* 
at irregular intervals, while definite criteria of a typical roentgen pic tcni 

leading to the recognition of the roentgen process. Unfortunate y, o jj^^ei-pretcc 

signs of _the_ disease are laid down. At “typical’’ has too could be 

about this time the brashness and over- as meaning common, ^ "typical 

confidence of youth assail the investigators further from the truth, of all tlu 

so that the roentgen findings seem to be picture we mean t ^ r jt is 
most specific and are considered to be criteria in t jf 'we thini*' oj 

pathognomonic of the disease. As time quently encountered, and 

goes on and experience produces its usual "typical’’ as inclusive o ,ao?t 

salutary effect, the simulation of the roent- at the same time variations and fa' 
gen appearance by other disease processes of the cases will ex i i _ ^],c concT 
of different nature and etiology is revealed, to display many o 
so that the specificity of the signs is no tion is most help u . many 

longer valid. Finally, a more conservative In the course o ex 
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.“characteristic” signs have been found to 
‘be fallacious while other findings of greater 
validity have been observed. From time to 
'time, fresh observations are made upon old 
disease processes and new roentgen signs 
are recorded. Likewise, at intervals, new 
■diseases are encountered. As such previ- 
ously unrecognized pathological entities 
•are uncovered, either at autopsy, by clinical 
■ixamination, or as a result of roentgen 
'studies, the x-ray findings have been 
'tabulated, assessed, and reassessed until 

- die new entity takes its place among the 

- ‘apidly growing number of diseases which 
' ire recognizable by x-ray examination. 

i The progression of the events described 
■ above is less spectacular than those related 
; n connection with the discovery of con- 
';.rast media. Progress in the establish- 
V-Sent of the roentgen criteria of disease is 
riiiiore plodding, with a great deal of detail 
;; pits fabric; accomplishment is, neverthe- 
■;;ess, fully as great. In a masterful study, 
;.-vPercy Brown (26) reviewed in consider- 
■>lble detail the development of radiologic 
;4'2Snosis through the first thirty-seven 
-;l'ears of the roentgen era. It would be 
jpresumptuous to repeat his splendid analy- 
r;ps. There have been other detailed re- 
.•r^iews of more restricted character (174). 
..y, be Year Boohs of Radiology were begun 
a’i the very year that Brown completed his 
^contribution and they furnish a complete 
jSHwey of the progress in roentgen diagnosis 

.fom 1932 onward. 

/■\ Certain outstanding events, however, in 
; ■ fo ation to the development of the roentgen 
" ^ systems may well 

J ,, particularly as illustrations 

u , ^ pattern of progress outlined above. 
f noted that any such descrip- 

i': ' ^ necessarily be incomplete and 
^ ' Ra/ injustice to many investi- 

y injustice will be entirely 

' surprising that the first atten- 

y; reia^ u • ^ radiology of the bones and joints 
condv ahnost entirely to traumatic 
f to experience in this field led 

' lesions investigation of other bone 
• Tumors and certain dyscrasias 


were readily observed, even in 1896, but a 
number of years elapsed before the radio- 
graphic technic and the knowledge of 
interpretation permitted any detailed con- 
sideration of bone tumors and infections. 

By 1901, many traumatic lesions had 
been examined and Kohler (120) made the 
first of his many important contributions 
to roentgen diagnosis, a monograph on 
diseases of bone. The descriptions of 
disease processes in the skeleton proceeded 
apace, naturally arising in connection with 
clinical and pathologic reports. Hickey’s 
work (96) on the development of the skele- 
ton was of great importance at this time 
because it pointed to the necessity for 
familiarity with the normal. Earlier than 
that, Caldwell (169), Willard (220), Morton 
(152), Kassabian (112), Monell (149), and 
others in this country all made extensive 
descriptions of the roentgen appearance of 
pathologic processes in the skeleton. 

Perhaps the most important publication 
was Kohler’s book (121) on the borderline 
between the normal and the pathological 
in the roentgenogram, first appearing in 
1910. The phenomenon of a radiologist 
with a modest office in the relatively small 
city of Wiesbaden producing so important 
a monograph may seem surprising. It was 
the result of painstaking study of the 
literature and careful observation which so 
inspired the interest and generosity of his 
colleagues that he was able to make a mag- 
nificent collection of cases with anatomical 
variations. Kohler’s book has passed 
through many editions, was finally trans- 
lated into English by Turnbull, and is now 
rather outdated, but it had an extremely 
important effect upon roentgen diagnosis, 
especially of the skeletal system. Anat- 
omy had to be restudied to account for 
the numerous shadows which were observed 
in the roentgenogram. Numerous errors 
were made in the interpretation of such 
shadows until their innocent nature was 
established. 

The descriptions of the roentgen findings 
in bone infections and bone tumors pro- 
ceeded by way of case reports and classi- 
fications. The appearance of Kienbock’s 
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(116) descriptions of bone infections and 
bone tumors and later the publication of 
Baetjer and Waters’ monograph (9) were 
notable events. The latter authors particu- 
larly clarified the field in that they laid 
down specific criteria for the inspection of 
roentgenograms of the bones and then 
attempted to indicate which of these 
specific findings applied to various diseases. 
It would be fruitless to attempt to indicate 
further the progress in such an extensive 
field. Codman’s (48) classical observations 
and classification of bone tumors is an ex- 
cellent example of the use to which roent- 
gen diagnosis can be put when interpreted 
in terms of pathology. Likewise Blood- 
good’s descriptions of tumors (77) indi- 
cated the relationship of their pathology to 
the roentgen manifestations. Important 
also was the monograph on bone tumors by 
Geschickter and Copeland (77), Brails- 
ford’s (24) book on the roentgenology of 
bones and joints, and a similar contribution 
by Hodges and others (100). 

As a specific example of another type of 
progression, the case of hyperparathyroid- 
ism comes to mind. Descriptions of osteitis 
fibrosa cystica had been made even before 
the period of roentgen diagnosis. Adequate 
delineation of the roentgen findings was 
also recorded, but the etiology of the 
disease was obscure and therefore the x-ray 
observations of cysts on the one hand and 
decalcification on the other were not cor- 
related. Mandl’s description (139) of the 
real nature of the disease in 1926 led rather 
gradually to a reassessment of these roent- 
gen findings. Hunter and Turnbull’s 
paper (106), followed by those of B allin 
(12), Camp (32), and later of Albright 
(3, 4) and his associates, as well as numer- 
ous others, served to classify and clarify 
the roentgen observations and to correlate 
them with the blood chemistry. As a re- 
sult, we now have a reasonably good under- 
standing of the pathogenesis of the disease 
and, at the same time, are in a much better 
position to recognize its manifestations in 
the roentgenogram. 

A somewhat different situation pertains 
in the group of conditions characterized by 


aseptic necrosis of the epiphyses or tk 
centers of ossification, often called osteo 
chondritis. First described in the hip by s 
number of investigators as a result of botl 
chnical and roentgen findings, it is al 
present largely dependent for its diagnosi 
upon x-ray examination. Furthermore 
stemming from the roentgen findings alone 
numerous other lesions of similar natur 
have been discovered. These include sncl 
entities as Kohler’s disease of the navicula 
of the foot, Freiberg-Kohler’s infraction c 
the head of the second metatarsal, Osgooc 
Schlatter’s disease of the tibial tuberosit 
Kienbock’s disease of the os lunab 
Scheuermann’s disease of the vertebn 
epiphyses, and many others. The etiolog 
and pathogenesis are not yet clearly unde 
stood, but the details of the gross patholog 
are known; they are so well_ delineated i 
the roentgenogram that it is posa ^ 
make the diagnosis almost unequivocal 
from the roentgen findings alone, 

The roentgen examination of ^ 
represents an achievement J 
pit two decades. It is We UmM ■ 
early period the shadows o 
and of the enlarged thyroid were o 

Examination of the ‘S# 

trachea were difficult md un«t«fHCt 
The publication of Hay'= ^ 

subject opened jnde a fed ^ 

This was brought to gre^te .,, 3 ^ 

studies at the Umversi y 
and at Temple the stm 

of sectional radiography j 

of the larynx a -^ted out so w 

formative procedure, volun 

by Young (224) and ot • 

by Pancoast, J 

(158) covers the field 1 g 

with ^ of * 

examination of the -gcedurc. _ 

is now a well ien diagno^’^ 

The history a stn 

disease of the ^ Hifficultiesouf^^^'^ 
ing illustration of the di oentg^n 

t/al accompHshmen^ ycia 

amination of the ® ,j,at it a’a. 

sufficiently 

reviewed withm a haute 
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.■■fogress of events fits well into tlie general 

■ ian of the development of roentgen diag- 
osis. It is notable that the first observa- 

■ ioDS were experimental in nature, gall- 
dones being studied, after their removal, by 
.-'happuis and Chauvel (47) in 1896. Fur- 
. aer experiments of similar nature (78) re- 
lalted in some differentiation of the type of 
, jliary calculus which would be amenable 
- ) roentgen demonstration. There appears 
' ,)be some doubt as to whether Beck (15) 

Bu.xbaum (30) was the first to demon- 
. rate a gallstone in a living subject. For 
'Practical purposes it was of little signifi- 
;7ince, as the number of cases in which the 
j.rocedure was effective was very small; 
,) M as a portent for the future, this first 
' Inical experience was of great importance, 
.■■'i}’ 1906, Holland (102) had pointed out 
'; )rae improvements in technic and there 
^' ppeared to be more hope that x-ray ex- 
■•■‘pination would prove to be of substantial 
"■''Mue. 

new method of diagnosis was intro- 
••• liced about 1910 by the contributions of 
>'chilniiayer (190) and of Pfahler (162), 
observed secondary changes in the 
P''ptro-intestinal tract. The validity of 
^;|ch observations may well be challenged 
light of our present knowledge, but 
represented a trend in observation 
i. '.pch lasted for many years. Observations 
the errors in interpretation of the vari- 
dense shadows found in the right 
^IPper quadrant by Holland (103) and 
differential diagnostic pro- 
, Wes to separate gallstones from kidney 
^®P^ovements in technic at this 

conclusion, 
in by Pfahler (163), that 
•■’h csjit of gallstones could be 

by roentgen examination, 
conclude that this was a 
ODti °pbniistic statement. Even more 
O later papers of Cole 

:'7 U ( 53 ) and of George and 

C’ porta^*^^ who emphasized the im- 
/; exacting technic. The 

•'i which the latter authors pub- 

detailed both the diagnosis of 
'.'i ^^‘'^'^iitaining stones and those which 

./'f 

■■'i 

i 


could be observed because of the fact that 
their density was less than that of the sur- 
rounding bile. They also used the second- 
ary effects upon the stomach, duodenum, 
and colon as evidence of cholecystic disease. 
Furthermore, they put forth the thesis that 
the abnormal gallbladder might give a 
distinct shadow in the roentgenogram, 
though the normal viscus was invisible. Ob- 
servations since the advent of cholecystog- 
raphy have indicated the fallacy of some 
of their data, but their contributions to in- 
creased accuracy of diagnosis by a meticu- 
lous technic were of the first importance. 
Their results, apparently proved at opera- 
tion, were undoubtedly distorted by the 
well known frequency of cholecystic dis- 
ease and of gallstones. Several years later 
Carman, MacCarty, and Camp (38) gave 
an illuminating discussion of such factors. 

In 1924 cholecystography was intro- 
duced by Graham and his associates (81); 
the early histor}’’ of the procedure has al- 
ready been reviewed to some degree. 
Within a few years a new method of ap- 
proach, which permitted a direct study of 
the gallbladder and its function, was es- 
tablished. There was discussion as to 
whether the oral method, introduced by 
Menees and Robinson (142) and later 
employed by Whitaker, Milliken, and 
Vogt (218) should be used or the intraven- 
ous route as advocated by Graham and 
Moore (83), Case (43), Carman (37), 
Waters (213), and others. The administra- 
tion of a fatty meal, first introduced by 
Boyden (21) and later developed by 
Whitaker and Milliken (217) and by Sos- 
man (195) became an important adjunct in 
the procedure. It was not long before 
optimistic statistics were collected to indi- 
cate how accurately gallbladder disease as 
well as gallstones could be diagnosed. 
Stewart (198) suggested the jejunal intro- 
duction of the dye and Sandstrom (184) 
devised a method for giving larger doses by 
dividing it into two portions. Choleretics 
were administered by Geling (75) to hasten 
excretion, and Antonucci (7) advised the 
intravenous administration of glucose. 

Changes in the method of preparing the 
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material in order to facilitate its absorp- 
tion were brought about. Levyn and 
Aaron in 1927 (130) suggested the addition 
of a fruit juice for this purpose. At about 
the same time Fantus (67) prepared a col- 
loidal suspension of lodeikon, which seemed 
to be easier to take and was more con- 
stantly absorbed. 

lAObile the statistical studies of Case 
(42), Kirklin (117), and many others 
indicated a high degree of accuracy, 
nevertheless various methods to improve 
technic went forward. There was a per- 
centage of error in the diagnosis of stones 
of small size. Akerlund (2), Bernstein 
(17), and others suggested that roentgeno- 
grams be made in the upright position, 
which permitted a distinct improvement 
in the demonstration of these smaller 
calculi. 

With the aid of cholecystography Boy- 
den (23) and his associates have carried on 
extensive studies on the physiology of the 
gallbladder and of the bile ducts, particu- 
larly as relates to the empt 5 dng time, 
Kommerell (123) suggested a study of the 
common duct during the emptying phase, 
and Copieman and Sussman (54) more 
recently have attempted to correlate such 
findings with disturbances of the physio- 
logical balance of the bihary tract. 

Benign tumors of the gallbladder were 
first diagnosed by means of cholecys- 
tography by Kirkhn in 1932 (118). A 
number of similar reports have since been 
rnade, but the demonstration of a car- 
cinoma of the gallbladder by this means is 
exceedingly rare. 

The gallbladder, no less than any other 
organ, exhibits anatomical variations which 
may frequently be mistaken for patho- 
logical states. Deformities are not un- 
common and are frequently mistaken for 
adhesions. Boyden (22) described a de- 
formity of the fundus which has been called 
the phr}'gian cap” and demonstrated its 
innocent character. Bilobed gallbladders, 
double gallbladders, and absence of the 
gallbladder have aU been described. 

In the past few years a new contrast 


medium for cholecystography, Priod 
has been introduced. The historj' of t 
material has already been discussed, 
may well replace sodium tetraiodophei 
phthalein as the medium of choice. 

On the whole, the diagnosis of the gr 
abnormahties of the gallbladder is oi 
perfectly sound basis. As in other pa 
of the body, however, there still rem 
many unresolved problems related to 
normal functional states of the biliary tn 
Such syndromes as biliary dyskinc 
should be amenable to roentgen diagno 
The full possibilities of cholecystogra[ 
are, therefore, still not completely 
plored. 

Obviously, only a small portion of 
field of roentgen diagnosis, as related to 
criteria of abnormality, has been toucl 
upon in the recitals given above. It sho 
be noted that there has been no intent 
to review fully any subject nor to co\er 
field. The material presented is desigi 
rather to throw some light on the charac 
of the progress which has been achia 
during this past half century. 


/ALXJE AND LIMITATIONS OF ROBNTGE 

diagnosis 

A significant anniversary, such as i 
le we are celebrating this year, mj ' 
opitious time to desist a moment f 
r intensive efforts to advance the u^ 
ss of roentgen diagnosis, while i - 
e value of what has .j^e 

mplished. It would pj-ese 

tempt some estimation o dP^. 
itus of roentgen diagnosis, ^ 
e place the roentgen «^^thod h'^ ten 
amination of the various 
d to evaluate the reliance 

,on the findings jo„s as w 

tempt to appraise the i 
the range of_ the of 

nple way to indicate jpjjc 

ithod consists in a ^^ita o 
^ns for its use. Thefoh^^^ 
systems, gives „ diagnosis « 

aeral usefulness of jgc. 

, light of our present knowkdg 
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imlomicol Paris anil Disease Processes to Which 
Roenigen Diagnosis is Particularly Applicable 

1, The osseous system including all the bones and 
joints for: 

(a) Congenital defeets, dystrophies, disorders 
of nutrition and metabolism. 

{h) Traumatic injuries of all types. 

(c) Infections and inflammations which affect 
the bones or joints, directly or indirectly. 

[d) Tumors either arising in the bones or 
, affecting them secondaril}-. 

2. The head, including both the cranium and 
intracranial structures for; 

(а) All the diseases included above under the 
osseous system. 

(б) Suspected infections or tumors of the 
paranasal sinuses. 

' (c) Inflammations or tumors of the mastoid 

and intenial ear. 

{d) Most of the abnormalities of the teeth 
,! and jaws. 

i (e) Suspected foreign bodies, especially metal- 
j lie, and tumors of the eye. 

j (/) Intracranial disease, especially brain 
:j tumors, brain abscesses, congenital dis- 

! orders, and the end-results of trauma. 

j3. The neck, including especially the pharjmx, 
larjmx, trachea, thyroid, and lymph nodes for: 

•j (a) Foreign bodies, chronic infections, ab- 
' i scesses, and tumors affecting the pharynx, 

■ larynx, or trachea. 

I {i>) Enlargements of the thyroid gland. 

(c) Calcifications of the lymph nodes. 

• f. The respiratory tract, including the trachea, 
j bronchi, lungs, pleurae, and diaphragm for; 
si (a) Chronic diseases of the upper respiratory 
y tract. 

{b) All acute and chronic diseases of the lower 
respiratory tract. 

, i (0 All suspected lesions, acute and chronic, 
I congenital or acquired, of the pleurae and 

'1 . diaphragm. 

i 5. The mediastinum, including the thyroid gland 
and thymus for: 

(a) Acute and chronic inflammations. 

W Tumors of all types including the lympho- 
granulomata. 

. v<^) Enlargements, from whatever cause, of 

' thyroid, thymus, or lymph nodes. 

;■ ' ‘'‘^^diovascular system ior: 

w) Those lesions which may cause enlarge- 
ment or deformity of the heart or ab- 

■ pulsation. 

I 1 ) Calcifications of the heart or its valves, 
i diseases of the pericardium. 

: ' Congenital anomalies, arteriosclerosis, in- 

flammations, and aneurysms of the great 
i vessels. 

! -^omalies, traumatic lesions, partial or 

I cornplete obliteration of the arteries, 

i Varicosities, and thromboses of veins. 


7. The digestive tract, with the exception of the 
phaiymx, but including the esophagus, stomach, 
small intestine, and colon for: 

(a) Anomalies and distortions. 

(Jb) Ulcers, chronic inflammatorj^ conditions, 
and fistulae. 

(c) Tumors of all types. 

(d) Traumatic lesions. 

8. The biliary tract, particularly the gallbladder, 

but also the remaining ducts under special 
conditions, for: 

(а) All diseases of the gallbladder except dur- 
ing the acute stages. 

(fe) The biliary ducts at or after operation 
with external drainage. 

9. The liver and spleen, but, since the method of 
examination is probably not entirely harmless, 
the indications are not clearly established. 

10. The urinary tract, including the kidneys, 
ureters, bladder, and urethra for: 

(rt) Congenital anomalies, traumatic condi- 
tions, calculi, tumors, chronic infections, 
and the end -results of infection and ob- 
struction. The so-called medical diseases 
of the kidney are less frequently an indi- 
cation for roentgen examination. 

(б) In the bladder, in addition, the determi- 
nation of the degree of enlargement of 
the intravesical lobe of the prostate. 

(c) Determining the patency of the urethra. 

11. The abdomen in general for ; 

(a) Evidences of rupture, from trauma or 
disease, of any abdominal organ. 

(&) General peritonitis with or without ab- 
scess formation. 

(c) Acute surgical diseases such as acute 
appendicitis, acute intestinal obstruction, 
perinephric abscess, or subphrenic abscess. 
{d) Miscellaneous tumors and enlargements of 
the various organs. 

(e) Intraperitoneal adhesions. 

12. The female genital tract for: 

(a) Accurate measurement of the bony pelvis. 

(b) Determination of the patency of the 
fallopian tubes. 

(c) Tumors and anomalies of the uterus. 

(rf) The diagnosis of pregnan^ and the de- 
termination of abnormalities of the fetus 
or its presentation. 

13 The soft tissues anywhere in the body, includ- 
ing the breasts. The indications for examina- 
tion of these structures are not yet fully es- 
tablished. In certain selected cases, notably 
in subcutaneous emphysema, from gas infec- 
tion or trauma, in the diagnosis of lipomata, 
and in certain lesions of the breast, the findings 
are of great value. 

14 . Miscellaneous conditions, including lesions of 
the seminal vesicles, the salivaiy ducts, con- 
crements, calcifications, and foreign bodies, 
particularly those of metallic origin. 
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This bare outline of the indications for 
roentgen examination gives some concept 
of the manner in which this method of 
diagnosis cuts across all the specialties 
and affects the management of many pa- 
tients. Certain striking omissions from 
the list emphasize the limitations of the 
method. Diseases of the skin are not men- 
tioned, and lesions of the breast are a 
doubtful indication. Many of the diseases 
of the eye, the nose, the mouth, the 
phar3mx, and the larynx do not demand 
x-ray study. Likewise, little help will be 
obtained in the examination of the sub- 
cutaneous tissues and the muscles. There 
is only minor mention of the hver and 
spleen, while the pancreas, adrenals, 
ovaries, and salivary glands are scarcely 
considered, indicating the small part which 
roentgen examination plays in the diag- 
nosis of diseases of these structures. 

Tropical diseases, which have become 
so well recognized since the beginning of 
the war, are only moderately affected by 
roentgen studies. In yaws the changes in 
the bones can be demonstrated. In 
schistosomiasis, the enlarged spleen, cir- 
rhotic liver, and esophageal varices can 
also be delineated by roentgen study. 
Likewise in filariasis, the liver and spleen 
changes are demonstrable, particularly if 
hepatosplenography is used. In the same 
way the vascular obstructions can be 
localized by the use of contrast media. In 
a few other situations the roentgen ex- 
amination may be of some value but, on 
the whole, the usefulness of the procedure 
in this group of conditions is sharply re- 
stricted. 

An even more searching question relates 
itself to the general value which may be 
attached to x-ray examination in any 
particular portion of the body. A few 
illustrations of this kind may suffice to 
indicate the present status. While roent- 
gen examination is undoubtedly extremely 
accurate in the detection of fractures in all 
parts of the skeleton, and certainly is the 
most dependable way of obtaining such in- 
formation, the results of x-ray examination 
of the joints, or of any of the cartilaginous 


structures, are far from accurate. In tb 
ordinary course of traumatic injuries, raanj 
serious disabilities may arise because oi 
damage to tendons, ligaments, and othu 
soft parts, which may give little or nomani 
festations on x-ray examination. A nega 
tive report, therefore, in this respect is o 
little significance. 

Even more striking are the value aw 
limitations of x-ray examination in sus 
pected skull fractures. In such instances 
great effort is often exerted to executi 
an adequate roentgen study immediatel; 
after the injury. For practical purpose 
such a procedure is of importance in on! 
two respects: to produce evidence fc 
medicolegal purposes and to rule out a dc 
pressed fracture necessitating immediat 
surgery. Aside from the latter consite 
tion, the roentgen examination adcis litt 
to the clinical findings in determining 
immediate conduct of the case, 
treatment and prognosis are 
largely upon the extent of brain iniw] 
and this has little compulsive 
to the presence or extent of a skull 
ture. A negative x-ray examination d« 

not rule out cerebral 

bral injury; a successful demonst^ 

of a fracture does not ' ; 

serious damage to tod'a] 

should be pointed out that ev ^ 

with the best technical J 

percentage of fractures o 
skull cannot be demonstrated 

genogram. _ extremitic 

In inflammations of th 

without bone 

the clinical findings are fa ^ sluiij 

than those adduced by i, 

Furthermore, m ^^'’/5' ^_j.eiefon,«’heUie 
flammatory disease ’ te artlnitb 

it be acute osteomyelitis s,g 

a negative examination S [o 

nificLce. There are definite 

the failure of the ^entgeno^ , 

bone infection m its in tcclu»' 

conceivable that ^gctors. 

may vitiate some of pfs . toapPj'^ 

theLs, at present it 

ciate such limitations of an 0 
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-.^lethod. WTien seven to fourteen days 
• ave elapsed from the onset, in the sub- 
- cute stage, the results of the roentgen 
...tudy assume great importance. The exact 
-ication, extent, nature, and severity of an 
..^ammatory lesion of the bone may then 
. ’e ascertained; the information acquired 
invaluable, but for early diagnosis of 
. one infection one cannot depend to any 
^ reat extent upon the roentgen study, 
r. In appraising the emphasis which should 
" -e placed upon the x-ray findings in lesions 
j the thoracic organs, a few outstanding 

■ samples may be cited. Certain diseases, 
jch as acute bronchitis, milder cases of 

" ironic bronchitis, and the early stages of 
" ronchial asthma, may be present without 

■ jpy roentgen manifestations whatever. In 
-■intrast to these, lobar pneumonia may be 
"jtected within six hours after its onset — 

^ few cases even earlier — well before 
-•napostic physical signs are present. Such 
' '.disease as pneumoconiosis can scarcely be 
‘jpgnized in its early stages by any other 
= "jeans. 

■t; In the diagnosis of pulmonary tubercu- 
the significance of negative and posi- 
-jve findings is of grave importance. It is 
unusual to find symptom-producing 
^julmonary tuberculosis, of the ordinary 
pronic type, without positive roentgen 
' f” In such cases, therefore, assum- 
an adequate, well executed, well inter- 
yoentgen examination, a negative 
■a great significance. There are, 

'k sprne exceptions to this rule, but 
infrequent that the dictum may 
' j followed. In the case of the 

*'sach^ types of pulmonary disease, 

■' doe miliary tuberculosis, the rule 

severe symptoms may be 
y findin' weeks before the 

' b iusf f sufficiently characteristic 

; findin * ^ ^ definite diagnosis. A negative 
' I^Urth^ ^ situation is of little value, 

does ^ ^^go-tive roentgen study, 

' "henth pulmonary tuberculosis 

' routine symptoms. During the 

entlyj, of the chest of appar- 

■ for a individuals it is easily possible 

I '^us of tuberculosis to be present but 


so undeveloped as to escape roentgen de- 
tection. A period of as long as twenty 
weeks may elapse after exposure to tuber- 
culosis before the x-ray findings become un- 
equivocally positive. 

The significance of positive findings 
varies much more greatly, depending upon 
the nature of the findings themselves. 
Despite many errors in the roentgen diag- 
nosis of pulmonary tuberculosis, the 
changes obserx'^able in the roentgenogram 
are second only to a positive sputum in the 
final diagnosis. The findings are almost in- 
variably definite before any symptoms 
have appeared. In a great many cases, 
however, the changes which are visible are 
not specific; the roentgenologists must 
therefore limit themselves to the statement 
that abnormality is present but the etiology 
must be definitely determined by other 
means. 

The relative value of roentgen examina- 
tion is strikingly illustrated by a con- 
sideration of lung tumors. The presence 
or absence of pulmonary metastases can be 
determined with extraordinary accuracy 
by the roentgenographic study of the chest; 
usually they are evident long before there 
are any symptoms or physical signs. In 
many cases the shadows are so specific 
that little doubt need be entertained as to 
the nature of the lesion. In other in- 
stances, of infiltrative metastases and very 
small lesions, there may be some doubt as 
to tlie nature of the process present, al- 
though the findings themselves are per- 
fectly apparent. Metastases to the lungs, 
of such a nature as to be almost perfectly 
characteristic, have been observed even 
though the individual lesion was no larger 
than 3 mm. in diameter. 

The situation presented by the roentgen 
diagnosis of primary lung tumors is in 
sharp contrast to that of metastatic de- 
posits. In a small percentage of cases the 
patient may have symptoms without any 
x-ray findings whatever. In the vast 
majority some roentgenologic findings will 
be obtained if a thorough roentgen study is 
made, but the nature of the process may 
not be apparent. A complete examination. 
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including fluoroscopy, roentgenography in 
several positions, bronchography, and pos- 
sibly even body-section roentgenography, 
may give deflnite flndings, but despite all 
possible procedures the changes may mimic 
most completely a variety of other condi- 
tions. Primary carcinoma of the lung 
simulates tuberculosis, pulmonary abscess, 
bronchiectasis, benign adenoma of the 
bronchus, and metastases. On the other 
hand, to make matters even more complex, 
atypical inflammatory lesions may closely 
resemble bronchiogenic carcinoma. Not 
infrequently a diagnosis of primary bron- 
chiogenic carcinoma has been made in the 
presence of an atypical perihilar tuber- 
culosis. It should be emphasized, never- 
theless, that the roentgen study is of great 
value in the recognition of primary lung 
tumors. Frequently it is the only effective 
means of diagnosis. When the roentgen 
changes are assessed with all the findings, 
they add immeasurably to the possibihties 
of early diagnosis of this serious disease. 
Nevertheless, the accuracy of the method 
is far greater in the metastatic than the 
primary lung tumor. 

Diseases of the heart also serve as an 
apt illustration of the differences in the 
value of roentgen examination in various 
diseases. Most, although not all, of the 
congenital defects, well established valvular 
lesions, and cases of moderately advanced 
hypertensive heart disease will manifest 
themselves in the roentgenogram by dis- 
tinctive changes in the size and contour of 
the heart. It is not always possible to 
interpret these in terms of the exact nature 
of the cardiac disease, but findings of some 
type to indicate an abnormal heart will be 
obtained. To the contrary, such serious 
diseases as coronary sclerosis and coronary 
thrombosis, in a great many instances, fail 
to give any evidence whatever of their 
presence even with the most searching 
roentgen study. It is true that in some 
cases roentgenkymography may assist in 
determining the presence of a myocardial 
infarct, but the accuracy is still on a low 
level and little dependence can yet be 
placed upon this method of examination. 


A few more examples in the field ol 
abdominal diseases may further eraphasia 
the importance of an appreciation of thi 
possibihties of roentgen examination 
There is unquestionably no moreimportan 
procedure in the diagnosis of organii 
disease of the gastro-intestinal tract thai 
the x-ray examination. Particularly in tb 
recognition of the serious, death-dealin; 
lesions of the stomach, such as ulcer am 
carcinoma, the barium-meal study is th 
criterion for accurate diagnosis. But th 
great majority of patients who complain c 
gastric symptoms have neither of thes 
lesions. A negative roentgen exarainatio 
of the stomach, therefore, providing it hs 
been done competently, only justifies tli 
physician in telling the patient he has ,n 
serious disease. The vast and relath el 
unexplored realm of the gastric neurosc 
the functional disorders of the stoma 
and even the acute and chronic noi 
ulcerous inflammations, is relatively it 
affected, diagnostically, by roentgen stud. 
To a limited extent, the same is true ol t 
remainder of the digestive tract. _ 
Diseases of the gallbladder an unn 
tract lend themselves to an even 
curate estimate of the value of ® 
examination. It is reasonable to cone 
for example, that at least 90 per . 
patiepts who exhibit a normally funct^^ 

ing gallbladder Vgai 

no appreciable disease o 
Possibly the percentage ^en g„.£ 
Furthermore, with ghado 

done, the absence of a of 

or the presence of 95 per ccr 

pathological process in at leas 

of the cases. , ^ having a kidne 

In a patient suspected S ^ 

stone, what is the sigm iirinar 

tive roentgen urograph.v 

tract, providing intraven & . 

not been used? The ans^ts , 

tion will vary to some d g > ^ 

likelihood not more than a i 9 

upper urinary tract ^tone 
manifested by good ^ cent 0 

Probably, not more • i 

upper urinary tract stones are 
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to x-ray examination, but, owing to other 
' errors which enter into the average type 
■ of roentgen study, 10 per cent is a fair 
■flgure. Here again negative findings do 
" iiot exclude the presence of a kidney stone, 
although they render it improbable. It is 
'^more important that a simjile roentgeno- 
gram may fail to give any indication what- 
ever of a severe pyelitis, pyelonephritis, 
-tuberculosis, tumor, or an)'- of the glomeru- 
-tar or sclerotic lesions of the kidney. The 
.'•iddition of excretion urography or retro- 
'■ trade pyelography will obviously reduce 
^^‘ippreciably the percentage of error. The 
X ise of a contrast medium will permit the 
rJiagnosis of some of the lesions, such as 
'pyelitis and pyelonephritis, tuberculosis 
-rind tumor, but moderate degrees of 
rjlomerulonephritis or arteriosclerotic kid- 
.-:iey may be present without any very 
i appreciable effect. 

A similar analysis could be applied to 
jme whole gamut of roentgen diagnostic 
'procedures. One somewhat consistent 
;-:.|ule runs through the whole story — a 
r. ^cgative roentgen examination is much less 
;.|^ignificant than a positive one. This, 
-:-|owever, is not always true, as in the case 
p Prilnionary tuberculosis described above ; 

: ’ewise, in osteogenic bone tumors nega- 
r' J'e findings are of great significance. On 
'Y P°^rtive side it should be noted that, 
b prieral, the roentgen examination is an 
;tye ent method for demonstrating the 
of an abnormality. Frequently, 
much more difficult, oc- 
VcurTi ^ ^^possible, to determine ac- 
• -W ^ nature or etiology of a lesion. 

, 6 in there are many striking exceptions, 

' illustrated by the osteogenic 

V roent mentioned above. Here the 

^ examination is not only the most 

ence of ^ of establishing the pres- 

’’ature ^ ^rit also in determining its 
casej 11 ^ ■whole, however, in many 
' "^glied clinical findings must be 

Arrive 1-i^e roentgen diagnosis to 


t fi ^ eorrect conclusion as to the 
lectin^ ^^acter of the disease process 

the patient. ^ 

IS immortal discovery Rontgen has 


afforded the medical profession an instru- 
ment of incalculable worth in the diagnosis 
of disease. To use it well, nothing is of 
more importance than the knowledge of its 
possibilities and limitations. 

THE FUTURE OF ROENTGEN DIAGNOSIS 

Notliing in the realm of writing is more 
hazardous nor requires greater temerity 
than the attempt to glimpse the future. 
Nevertheless, at this point in the history 
of roentgen diagnosis, a half century after 
the discovery which made it possible, no 
great harm will be done by casting some 
type of prophetic glance into the near 
future of this method of procedure. 

So far as seems possible to determine at 
tlie present time, roentgen diagnosis will 
continue to expand in scope and function. 
The discovery of a biological test for 
cancer, for example, might appear, at first 
glance, to vitiate some of the need for x-ray 
examination. As a matter of fact, nothing 
could be farther from the truth. Even if a 
biological test should indicate the presence 
of neoplastic disease somewhere in the 
body, it would still be necessary to localize 
the tumor and to determine its extent and 
limitations in order that therapy might be 
applied. In the same way, it has been sug- 
gested that the development of chemo- 
therapy to its fullest potentialities may 
cause a sharp limitation in the necessity for 
roentgen examination. There is a grain 
of truth in this contention, as witness the 
diminished number of roentgen examina- 
tions of the mastoids during the past few 
years. Likewise, when chemotherapy is 
developed to the point where it may act as 
a preventive of certain inflammatory dis- 
eases such as pneumonia, for example, the 
necessity for roentgen examination of the 
lungs may be diminished to a degree. On 
the other hand, the ability to treat a disease 
effectively renders more imperative its 
early diagnosis. For this reason every 
means within our power must be exerted 
to make the diagnosis promptly and ef- 
fectively, so that the therapy may be 
applied before serious damage occurs. 
The best illustration of this can be afforded 
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by the advances in thoracic and gastric kinds and description. All of these are, in a 
surgery. Twenty years ago the average narrow sense, competitors of the roentgen 
physician was so pessimistic about the out- method. In a larger sense, they supplc- 
look in cases of gastric or pulmonary car- ment or complement the roentgen examina- 
cinoma that he put forth no particularly tion. Up to this time, at least, the institu- 
strenuous effort to make the diagnosis cer- tion of a direct visual approach to any 
tain; x-ray examination was often neg- structure has not resulted in any diminu- 
lected in such instances, simply because tion of the necessity for roentgen study of 
of the feehng that it would do no good, that structure. On the contrar}^ in some 
At the present time the converse is true, instances, as in the case of the larynx, the 
The abihty to cure malignant tumors of roentgen method of examination has grown 
the lungs or stomach, if discovered at an in usefulness concomitantly with the e- 
early stage, has led to an intensive search velopment of direct inspection. len 
for patients who have symptomless lesions, roentgen examination is at best i icu 
Thus routine fluoroscopic and radiographic the development of an accurate \isua 
examination of the chest is practised in the method may tend to diminis its impo 
hope that small, symptomless carcinomas tance. In the lower segment o t e rec u 
of the lung will be uncovered. Selected for example, ^ where 
groups of patients, such as those with usually unsatisfactory, adequa e pr 

pernicious anemia or with achlorhydria, copy is no doubt superior in va ue. 

are subjected to routine roentgen examina- A review of such proce ures an . 
tion of the stomach to discover small relationship to roentgen stu y ni^ ;■ 
symptomless carcinomas which might be some interest. The deyekpmen ' 

amenable to surgery. quate roentgen studies of the 

Another factor in the usefulness of roent- larly since the advent o addi- ■ 

gen examination which may well affect the roentgenography, now ^ wngologist. •. 

practice of roentgenology in the future is tional information to t e aiy 
the increasing age of the population. The despite the most expert an c^^ jjjg^ribu- ■, 
diseases which affect older persons are laryngoscopy. ^ outside the - 

notably of such a character as to require tion of a tumor, its m ra i neigh- . 

roentgen examination. The increased in- larynx proper, the information ^ 

cidence of tumors, which will undoubtedly boring structures, an o ^g^hyx-ra}' 

occur as the population ages, will mean a of a like character can e with 

sharp rise in the number of x-ray examina- examination althoug no 
tions which must be made per capita, the laryngoscope (224). tree tlic 

The same is true of the increased incidence In the case of t e ro tiron- 

of chronic pulmonary disorders, chronic problem is somewhat simi ^^^j^gjjQgcopv 
cardiac disorders, chronic arthritis, etc. — choscopist would wish ° , te roentgen 

all of the diseases which comprise that vast without first having an a uddition, i^ 

accumulation called geriatrics. examination of the ches . j^^^^jgijograph)' 

Searching for light in dark places, the a great nn- 

physician has been led by his ingenuity with iodized oil suppne 

and inventiveness toward more and more obtainable in any other w gnienablc 

visual instruments. Just as the x-ray ex- The esophagus is eve^ gjuiply 

amination is attractive because of the in- to roentgen study, as i i^ggoscopy 
direct visual picture it gives of the gross executed that biops)' 

pathology of any organ, so the direct in- limited largely to o the diag' 

spection of a structure is even more in- terial for final conhr , obscure ea^e- 
formative. During the past few decades, nosis or to gcopy has lihe«'^ 

therefore, there have been amassed an In recent years popular >• 

amazing number of “scopes” of various come to have cons 


Vu!.J5 


DEVELOPAfENT OF ROENTGEN DIAGNOSIS 


495 


Here, as is also the case with regard to 
bronchoscopy and esophagoscopy, the pro- 
cedure is far more difficult and trying for 
the patient than x-ray examination. Fur- 
c: theraiore, it is not nearly so universally 
" available. On the whole, too, direct vision 
within the stomach is very circumscribed. 
In many situations, particularly for the 
diagnosis of gastritis, detemiination of the 
cause of hemorrhage from the stomach, 
-•;and the detection of small tumors, the 
r gastroscope is invaluable and may well be 
- necessary in addition to x-ray examination. 

On the whole, however, gastroscopy is only 
; a valuable supplementary procedure to 
.;the roentgen study. It should be under- 
::'taken whenever possible, and the findings 
.^^obtamed correlated with the x-ray find- 
-ings, but gastroscopy should in no wise 
y: e t ought of as a substitute for roentgen 
./lamination. 

'.! ,^^^®inat{on of the thoracic cavity 
- 1 the thoracoscope is largely a thera- 
];Peutic procedure, and its applicability is so 
Bcommon that it has no appreciable effect 
y pon roentgen studies. In the case of the 
kiowever, tlie endoscopic 
; attaining considerable im- 

® diagnostic procedure. Still 
' )t ^®^d, it may, in fact, increase 

! tliP for roentgen examination, if 

! Horan (105) becomes 

■' into ft ^ He introduces a needle 

fte under the guidance of 



ri 


bp uiat cnoiangiograpiiy may 

Proacb^ '"Ydhput the ordinary surgical ap- 
b tViP having a drainage tube 

ioneosr * By means of peri- 

on tbo possible to observe changes 

metas- 

dtheir^ other lesions; biopsy 

of feasible. The develop- 

Ike imn uiethods reduces somewhat 

of x-ray examination. 

urethroscopy oc- 
^^spectiv x-ray examination of the 

Ihe ^^^^oessary, but again 

urethr^ obtained by cystography 

i® indispensable, so that 
^ studies are highly desirable. 


As stated above, proctoscopy, and in 
many instances sigmoidoscopy, may furnish 
information as to the mucosa of the lower 
bowel which is superior to that obtainable 
by roentgen examination. The segment of 
the bowel which it is possible to inspect by 
this means, however, is small, so that x-ray 
studies must always be undertaken as well. 

Generally speaking, the pursuit of an 
exact diagnosis is difficult enough in most 
situations so that every means at our com- 
mand should be employed to its fullest 
extent. In the realm of the healing arts 
there should be no rivalry between sys- 
tems; on the contrary, every reasonably 
fruitful procedure should be undertaken 
and the findings correlated to permit a 
logical conclusion. 

In considering the changes in roentgen 
diagnosis in the future, probably the most 
important of all will lie in the field of 
methods. It is safe to predict that great 
advances will be made in the next decade 
in both fluoroscopy by the ordinary means 
and in photography of the fluoroscopic 
image. The probability is strong that an 
electronic method of enhancing the in- 
tensity of the fluoroscopic image will be- 
come a practical device within the next 
few years. 'l^Tien this occurs, fluoroscopy 
may be increased enormously in its value 
and scope and consequently there may be a 
rather striking change in the methods of 
roentgenologic practice. 

With the efficiency of the fluorescent 
screen greatly enhanced, the amount of 
energy applied may be diminished and 
the danger from fluoroscopy thereby ap- 
preciably reduced. As a result, it may be 
possible to use fluoroscopy to a much 
greater extent than at the present time. 
Furthermore, it may be feasible to change 
the nature of the crystals used so that more 
detail will be visible. To the great ad- 
vantages that fluoroscopy now has in its 
dynamic character, in the ability to rotate 
the patient to almost any angle, and in the 
possibilities of manipulation, will be added 
some, at least, of the detail which now 
is available only in the roentgenogram. 
Changes in the visual image scheme in the 
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fluoroscopic room may make fluoroscopy a 
much more pleasant procedure under much 
hghter conditions. The possibihty that 
the television principle may be applied to 
fluoroscopy is not too remote ; if that were 
to become true, many of the hazards and 
unfortunate side-effects of the procedure 
might be ehminated. 

The possibilities of cinematographic 
fluoroscopic film would no doubt be enor- 
mously enhanced by changes in the charac- 
ter of the screen itself and, especially, by 
amplification of the illumination. It does 
not seem at all impossible that a motion 
picture of the fluorescent image may be ob- 
tained in almost any case with very little 
effort. This would permit one of the most 
desirable means of diagnosis; namely, the 
careful, leisurely study of the fluoroscopic 
findings after completion of the examina- 
tion. Far better consideration might be 
given to all of the findings if they were en- 
larged and recorded graphically upon a 
motion-picture screen. 

Improved photographic media together 
with improved equipment of other types 
will without doubt permit radiography of 
much better detail, even of the deeper 
structures. This may possibly permit us 
to make earlier diagnoses of metastasis to 
the spine, for example, a lesion too fre- 
quently invisible in the ordinary roent- 
genogram of today. »Similarly, changes in 
the soft tissues which denote acute osteo- 
myelitis in its earlier stages may become 
apparent. Soft-tissue radiography will in 
all hkelihood be improved to a large ex- 
tent during the next decade; such changes 
may lead to an earlier diagnosis of bone 
tumors or osteomyehtis and to the diag- 
nosis of many soft-tissue lesions hitherto 
untouched. 

The further development of body-sec- 
tion roentgenography and other methods 
of a similar character may well give us the 
answers to some diagnostic problems, 
particularly in the skull, the spine, the 
abdomen, and the chest, which still escape 
us. There is no doubt that body-section 
roentgenography is still short of its ulti- 
mate possibilities; the development of 


equipment which would permit localiza- 
tion in a simple way, so that a smaller 
number of roentgenograms would suffice 
to demonstrate the exact plane of the 
lesion, would make this a more practical 
procedure. It would doubtless aid in the 
diagnosis of many abnormal proccsse; 
which are now difficult to demonstrate 
effectively. 

The question as to whether better dif 
ferential diagnoses can be made than a 
the present time is much more problematic 
It would be a great boon if, for example 
methods were devised to permit accurat 
differentiation of lesions in the lungs, S' 
that there would be less doubt as t 


whether a lesion were tuberculous, pneu 
monic, or neoplastic. It is exceeding! 
doubtful that much will be accomplishe 
in this field, in view of the fact that tli 
pathologist, after hundreds of years c 
study, is still not always able to make a 
accurate differential diagnosis betwee 
such lesions even with the gross specinie 
in his hand, but must wait for microscopi 
sections or bacteriologic studies be 
definitely determining the etiological 

tor. Nevertheless, some improvement a 

this line may well occur, however slo I 
Likewise in diseases of the stomac i, ^ 
conceivable that additional procedures w 
improve the differential diagnosis^ 

More detailed views of the 
the entire gastro-intestinal trac 
a great improvement and can be 
As a consequence, the diagnosis of ^ 
mucosal changes such as ^ ° jg b; 

tis, will be more accurately i«ade^ 
roentgen study than at the pre 
A revision of our method 
tion in order to ^ learn more 
minor abnormalities m Jb jg to be 

would be of great ,,„;re man)’ 

expected, although it may 9 . 
more years of study. T j^ad 

tect minor changes m f^no of 

to a marked improvement m i 
roentgen examination, par j)C 

small bowel and the „asurcnieid- 

able to devise more exac possible, 

of functional states than a 
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' .in which event many symptomatic proc- 
-!esses, not now recognized as organic, may 
■ ‘.be more definitely established. There are, 
‘:;obviously, strict limitations to the useful- 
;::ness of tlie roentgen method, largely de- 
’i-'teraiined by the hmitations of what is 
-.nsible in gross pathologic diagnosis. But 
- .the possibility of studying functional dis- 
orders roentgenologically may well permit 
i lls to go beyond the limits of pathology in 
, i the detection of abnormal states. 


The recent advances in the use of photo- 
fi-fluorography and its application in mass 
jiSunTys of nonnal persons may bring about 
-j'istinctive changes in roentgenologic prac- 
: ■ tiee. The routine fluoroscopic examination 
of many individuals over a period of time 
jrias already revealed early symptomless 
, ..lesions which may be detected in this 
. ^fashion. Likewise, the results of mass 
, ;|hotofltiorography are already apparent 
the discovery of tumors, inflammatory 
lesions, and cardiac conditions which were 
,.iot apparent to the person affected. 

;,y| A similar type of routine examination, 
^iprobably more circumscribed, may well be 
.-.applied to diseases of the stomach. The 
^^tesults of^ the routine examination of 
^.patients with pernicious anemia have been 
striking that this type of procedure 
.-tif extended. Probably all persons 
^^hlorhydria, or with familial his- 
ones of achlorhydria, pernicious anemia, 
the stomach, should be in- 
.yl J groups which should have 

roentgen studies of the stomach. 

>;■ j these examinations of apparently 
wit ®ymptomless persons must in- 

an ^ ^ exhibition of lesions at 

Sfflely early stage, much earher, in 
y'i to ^^^ri we have been accustomed 
■f ' hv Such a development will 

radios'? ^^^^^er'/esponsibihty upon the 
f/s diamj • forced to make a 

i"' ' die much less evidence than at 

aonitv^T^ time. A sharpening of our 
i"’ ^Picacit?- °^®®r^^tion and of our per- 
'/ Certain s-nalyzing the significance of 
' die ^dows must inevitably follow if 
- I diesern^? advantage, is to be taken of 
! outine examinations. 


Better methods for the application of 
contrast media to organs in which such sub- 
stances are already in use may be expected. 
Moreover, the extension of the usefulness 
of the artificial contrast method to organs 
which are now roentgenologically invisible 
seems certain to occur. Such advances 
have already been discussed. 

One more change in the practice of 
roentgen diagnosis which is highly de- 
sirable may well occur in the next decade, 
as the number of radiologists and techni- 
cians assumes a ratio to the population 
much more in accord with the importance 
of the specialty. It may be possible to 
give slower, more careful, individual study 
to the patient who is sent in for roentgen 
examination. A rapid x-ray examination 
of the stomach, for example, often taking 
not much more than two or three minutes, 
while it is remarkably effective and ac- 
curate in the right hands, does not permit 
the best type of medical roentgenologic 
work. The same is true throughout the 
whole gamut of x-ray examination. In 
general, the average roentgenologist and 
the average hospital roentgen department 
is handling far too large a volume of 
patients, much too rapidly, considering 
the importance of the examinations which 
must be made. The result is that, with 
the necessity for speed, not aU of the facili- 
ties at our disposal are commonly used. 
There is no reason why more body-section 
roentgenography should not be done, why 
more examinations of the chest in a variety 
of positions should not be undertaken, why 
more patients should not be examined with 
contrast medium in the joints, in the 
lungs, or elsewhere in the body. The 
matter of expense obviously comes into 
the pictine, but some means must be ob- 
tained for reducing the tempo of work 
which the average roentgenologist is com- 
pelled to sustain. 

Fifty years of unparalleled accomplish- 
ment lie behind us. With but few excep- 
tions, the roentgen diagnosis of advanced 
Qxid of gross abnormalities has been 
firmly established within the limits which 
are intrinsic in the nature of the process. 
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But the future is not foreclosed; there is 
much still to be accomplished. The diag- 
nosis of disease in its incipiency, before it 
has manifested itself by symptoms, has 
yet to be widely estabhshed. The de- 
termination of the nature of many func- 
tional disorders, of disturbances in the 
physiology of organs without obvious 
pathological change, remains to be clari- 
fied. Nothing in the field of medicine is 
more dynamic or susceptible of improve- 
ment than roentgenology. 

As we attempt to emulate the achieve- 
ments of the past half century, it is well 
within the realms of probability that the 
answers to many of the remaining prob- 
lems, which lie within the realm of our 
present knowledge, will be obtained. Who 
can foresee what new ideas, what new 
problems, entirely outside the limited per- 
ceptions of today, will present themselves 
on the hundredth anniversary of Ront- 
gen’s discover}'’? 

University of Minnesota 
Minneapolis 14, Minn. 
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The Development of Roentgen Therapy During Fifty Years 

GEORGE E. PFAHLER, M.D., Sc.D., LL.D. 

Professor of Radiology, Graduate School of Medicine, University of Pennsylvania, Philadelphia, Penna. 


T he fiftieth anniversary of the dis- that von Kolliker proposed that these un- 
covery of “the new kind of ray” by known or “x” rays be called “Rontgen 
Professor Willielm Conrad Rontgen de- rays.” 

mands a survey of the gi'eat benefits that Professor Rontgen published two sub- 
:were thereby conferred upon mankind, sequent scientific papers (58, 59) to record 
;2Iany of the details in the earlier develop- his complete investigations, but immedi- 
ment of roentgen therapy, preceding 1933, ately after the publicity given, without 
rhave been so well covered b}’’ Dr. U. V. his knowledge or consent, on Jan. 6, 1896, 
vPortmann (50) in the “Science of Radi- teachers of physics throughout the world 
olog)'” that it would be superfluous to re- repeated these demonstrations in their own 
• peat them here. Because of the brevity of laboratories. As a matter of fact, x-rays 
: this review, also, it udll be impossible to were being produced in every laboratory 
do justice to all who have made valuable of physics where high-tension currents 
^^contributions to the progress that has were being passed through Crookes tubes, 
peeu made in roentgen therapy. and some of the photographic effects were 

Professor Rontgen, the modest and true recognized even before Rontgen’s discov- 
-soentist, when he discovered tliis “new ery (Fig. 1), but were not sufficiently in- 
...jdnd of ray” in November 1895, did not vestigated. I myself recall seeing the char- 
v-mmediately proclaim it from the house- acteristic greenish light of a Crookes tube 
^;pp. Instead he was anxious to study the excited by a static machine in the demon- 
.^aracteristics of these rays thoroughly stration of matter or gas in the “radiant 
ypcfore making an announcement. Not state” by Prof. L. G. Cope, in a lecture 
pen his two assistants knew of the dis- on physics in 1893, at the Teachers Col- 
.Aovery.^ He handed his “preliminary” lege, Bloomsburg, Pa. This was my first 
(jpaper “On a New Kind of Ray” to the but unrecognized experience with x-rays, 
^juesident of the Wurzburg Physical Medi- With investigations of the nature, char- 
Society (57) on Dec. 28, 1895, and it acteristics, and applications of these new 
•( included in the Annals of the Society rays being carried out all over the civilized 
■■■j'ouhatyear.i A friend scientist to whom world, it is difficult, if not impossible, to 
JWofessor Rontgen had sent some of his establish priority in their use for the treat- 
[ft x-ray pictures loaned them to an- ment of disease. It is equally difficult to 
X tier friend, who without consent had the give due credit to each investigator who 
published on Jan. 6, 1896, in the has made a contribution to the extraordi- 
I Immediately thereafter nary progress of roentgen therapy during 

i M “°^*icements were made throughout the past fifty years. 

in the newspapers and in sci- Twenty-three days after the newspaper 
^ Nnrnals, but apparently Rontgen announcement of the discovery of the new 
■ ftp ^ ^ single public address on rays, the first investigation of their thera- 

n/^’^ject, on Jan. 23, 1896, before peutic value was suggested in a letter to the 
Jf J ^sical Medical Society of Wiirz- London Lancet by T. Glover Lyon (36), 

' I M iinportance of both the physi- who believed they might have a destructive 

' aspects of his discovery is effect on the tubercle bacillus. His own 

presentation to this investigations and those of others soon 
j society. It was at this meeting proved, however, that except in enormous 

I paper and the subsequent one are reprinted, in translation, in this issue of Radiology (pp. 428-435) . 
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and impractical doses the rays have no 
bactericidal properties. Professor Rieder 
(who later originated roentgen diagnosis in 
gastro-enterology) showed as early as 1898 
that the beneficial effects of roentgen ther- 
apy in infectious diseases were due to the 
action on the tissues of the host (56). 

According to the records of E. H. Grubbe 
(19) of Chicago, he began x-ray treatment 
of a cancer of the breast by Jan. 29, 1896 
(twenty-three days after the announce- 
ment of the discovery in the newspapers), 
and the next day apphed the rays to a case 


and damage, especially to the skin of the 
faces and hands of the investigators, with 
a resultant dermatitis, while over-exposure ' 
of the scalp in examinations of the skull was • 
followed by alopecia. These effects sug- 
gested to many investigators a possible ■ 
therapeutic value. 

L. G. Stevens (65), on April 18, 1896, 
Feilchenfeld (Lichenfeld) (35) in May ■ 
1896, and H. R. Crocker (8) were the first 
to publish opinions on the “sunburn" or ; 
“eczema” caused by the roentgen rays. : 
Early in 1897, T. C. Gilchrist (15) of Johns 



Fig. 1. The first shadowgraph, made accidentally by Prof. A. 
the University of Pennsylvania while working with the rays from a 
February 1890. 


of lupus vulgaris. Grubbe was at that 
time a manufacturer of Crookes tubes, and 
the patients were referred to him by two 
physicians on the staff of the Hahnemann 
Medical College (Chicago), where his 
hands were being treated for a dermatitis 
evidently due to exposure to the rays. 
Roentgen therapy thus began almost ex- 
actly with the discovery of the rays and, so 
far as is known, was first practised in 
America. 

The interest and enthusiasm aroused by 
fluoroscopic examinations with the new 
rays and the absence of any accompany- 
ing sensation led to frequent over-exposure 


Baltimore, 


collected 


Hopkins Hospital, three., 

from the literature 23 sue 
months later N. S. Scott (61) of Clc>| ^ 
found 69 examples, „/ roent- 

Codman (5) collected 1 
gen injuries, which foved “!*' 
had a pronounced re recog- 

The progressive stan^y^^,,i,d, 

nized by all careful rjepenfl”’^ 

early. They are /lassifi^ 

upon the degree of ^ grythenWi 
stage, as first degree, with eo 
mentation, and recovery. 
with erythema, ith erythet”'’’- 

and recovery; third degree, 


as 
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:;esiculation, ulceration, necrosis, excision, 
ijnd recovery. In the chronic cases, an 
T)thema may or may not be present, but 
tee are atrophy, telangiectasis, splitting 
•if the nails, hyperkeratoses, ivarts, fissures, 
■.nd late ulceration, often witli the ulti- 
late development of carcinoma, 
t: It was the epilating effect of the roent- 
:en rays ivhich led scientifically and logi- 
; rally to their use in therapy. On April 10, 
rSOO (three montlis after the announced 
discovery), J. Daniel (9) of Vanderbilt 
...university reported the loss of hair from 
le head of a colleague whose skull he 
-,ad “photographed witli the x-rays.” 
( n July 22 of the same year, AV. Marcuse 
if), in Berlin, published his observations 
a patient who had severe skin reactions 




J 

•/ 

M- 


iduding epilation following prolonged and 
equent exposures to roentgen rays for 
ublic demonstrations. Upon the basis of 
lese reports, Leopold Freund (12) used the 
tys in treating a young girl with a dis- 
pring hairy nevus. The result was re- 
prted to his local medical society on Jan. 

1897, just about a year after the dis- 
‘ ?''ery of the roentgen rays was announced, 
j Following the wide publicity given to 
reund’s report, roentgen rays were used 
: pbusiastically for their therapeutic ef- 
especially in skin diseases. Priority 
i,r their use in specific conditions is given 
i !} luenbock (30) as follows ; ‘ ‘hypertricho- 
■''I'ff lupus, ^ Kiimmel and 

ioQQ.’ lupus erythematosus, Schiff, 

( ' psoriasis, Ziemssen, 1898; chronic 
_ , Hohn, 1898; epithelioma, Sjor- 
1-899; alopecia areata, 
dts'* superficial sarcoma, Rick- 

190’ juycosis fungoides, Scholtz, 
an/o and lymphadenoma, Pusey 

MSenn, 1903.” 

discovery of the x- 
' in ^ ^^^^utial equipment was available 
established laboratory of 
Coils Of of RuhmkorflP or Tesla 
the ^ static machine used to produce 

<^urrent. The 
l^hese r Crookes tube, 

ptodijpg'^ essentials were quickly 

or modified for use in diagnostic 


.f'i 


work in hospitals and the offices of physi- 
cians. The observations on the incidental 
or damaging biological effects led to the 
use of the same equipment for therapeutic 
purposes. 

To the modern roentgenologist, this ru- 
dimentary equipment must seem absurdly 
inadequate and, of course, grossly danger- 
ous. The bare clear glass tube was used 
wdth no protection either to the patient or 
the operator. It is not surprising that 
many of the early workers died from the 
damaging effects. The volume of the cur- 
rent was very small, so that one heard of 
exposures of three hours to make a ‘‘pic- 
ture of the hip joint or the kidney.” As a 
result, there were many serious injuries, 
because the heating of the tube softened 
the rays and most of them were absorbed 
in the soft tissues. In 1899, when I began 
my work at the Philadelphia General Hos- 
pital, I was fortunate enough to obtain ‘‘a 
very powerful coil” from Leeds and North- 
rup Company in Philadelphia, which per- 
mitted me to make a ‘‘picture” of a hip or 
a head in eight minutes. At that time, I 
was interested in diagnosing brain tumors 
(42) and made two ‘‘pictures” of my as- 
sistant’s head to get a record of the normal 
in a living subject. In two weeks a com- 
plete alopecia of the left side of the head 
developed, but in three months the hair 
was entirely restored. It was such experi- 
ences that gave some idea of dosage values. 
AVe had no voltmeters and no milliampere 
meters. The voltage was estimated by the 
length of the point-to-point parallel spark- 
gap and the intensity of the current, and 
the penetrative quality of the rays was 
judged by the appearance of the hand held 
in front of the fluoroscope. This test led 
to the loss of the fingers, hands, and even 
the lives of many of the pioneer workers. 
The ammeter and the milliampere meter 
(d’Arsonval) were soon developed to meas- 
ure the volume of current, and the spinter- 
meter (Bficlere) for measuring the spark 
gap or voltage. The intensity of the irra- 
diation and the dosage were determined by 
photographic effects (Kienbock) or the 
darkening effects on barium platinocyanide 
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Fig. 2. A. Crookes tube, reproduced by Dr. H. C. 
Rentschler, Westinghouse Electric & Mfg. Co., from 
designs furnished by Dr. Mutscheller, to represent the 
type of tube used by Rbntgen in his discovery of the 
rays. Observe that the target was the bottom of the 
glass tube. 

One of the tubes used in the Medico-Chirurgical 
College laboratory by Dr. M. K. Kassabian. This tube, 
made in 1897, has a cup-shaped cathode and an iridio- 
platinum target. 

The size of these tubes is indicated by the tape 
measure (in inches). It will be observed that the bulb 
of the tube shown in B is not more than 3 inches in 
diameter. 


disks (Sabouraud and Noire, Holzknecht, 
Bordier, Hampson) (50). 

The x-ray tube was at the beginning 
the customary Crookes tube used in the 
physics laboratory, merely a glass tube ex- 
hausted to a high degree of vacuum with 
simple electric cathode and anode (Fig. 
2, a). With a view to increasing the inten- 
sity of the rays from a point, the cathode 
was soon made cup-shaped, directing the 
beam of cathode rays to a point on the 
anode consisting of a disk of iridioplatinura 
(because of its high melting point) (Fig. 
2, b). It is impractical here to review 
every step in the development of the mod- 
ern therapy tube, and to give due credit to 
each contributor, but gradually the tube 
was made larger and the anode heavier, 
with iridioplatinum central disks in a mass 
of copper with large supports and external 


radiators or water-cooled stems to carry oli 
the heat. Elsewhere in this journal- details 

_i j 1 •« . 


V.. III. Ciiio jUUiXldt 

of tube development are described by Dr. 
W. D. Coolidge, who has played so impor- 
tant a part in this respect. 

When large copper anodes came into 
use, gases given off from the copper re- 
duced the vacuum and the penetrating, 
quality of the rays, which explains many., 
failures in deep therapy in the early days., 
I commonly used four different tubes to., 
give a single treatment (about 20 percent' 
of an erythema dose). In spite of tWi'. 
primitive equipment and primitive tedinic-, 
much progress was made. y 

During the first ten years after thedh; 
covery of roentgen rays, dependence nai.^ 
placed upon larger Ruhmkorff coils 
larger static machines to produce a greate 
volume of high-tension current. (I used!.' 
large 16-plate static machine for part of ray , 
early therapeutic work.) The vibrato!,^ 
spring interrupters and the electro) 
interrupters limited the amount of 
and were a source of much difficulty u , 
the atmospheric conditions caused niu , 
trouble with the static machines, hvcn 

this early stage, Eugene 
us the Caldwell electrolytic interrup , 
had made some progress in the use o 
tubes in the alternating and 

phase current. , I,. 

A great step in advance wa ■ ; 

Clyde Snook (1905) 
internipterless coil This ^ j{ch b;U 

tor-driven rotating Wg^-tension sjutc 

which the higher voltage },jgi, ■■ 

wave was reversed so as ^irec- 

tension current into the tu j,., 

fcion. This gave a fapd enabl«^ 

the possible volume of curr see v.. 

,s to shorten diagnostrc e 


to shorten diagnostic^ - i,,resneccs?=‘6'; 
s, but the prolonged d 

ttritb the increased 


therapy with the men 

soon over-heated 


the av 


soon over-neat gn-'., 


;s in spite oi 
I, radiators, and yse of tbCy 

ng this period, fj had to u-'J 

late static machine, tl 
gas tubes to give a sing ,, 


ce page 449. 
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:,md preserve my penetrative values or 
' lepth dose. 

: The next great step in advance was the 
levelopment in 1913 of the hot-cathode tube 
' )y our distinguished colleague and friend, 

' T. D. Coolidge (G). This vacuum tube 
’•:as been improved or enlarged so as to 
■dapt it to many requirements, but in 
--linciple it remains the standard today, 
--lasically it consists of a tungsten anode 
-yom the development of ductile tungsten 
*7 Dr. Coolidge) and a cup-shaped cath- 

- de in which a small coil of molybdenum 
r ire is heated so as to give off electrons 

- ith which to bombard the target and pro- 
'--uce the roentgen rays. By regulating 
■■ - le amount of low- voltage current passing 
:b'irough the cathode filament, the number 
r'l electrons can be controlled and the de- 
r- fee of vacuum or penetrating power of the 
i.:|ys can be controlled and kept constant 
; .; r any desired volume of current. This 
ii!|nstancy in volume and quality of rays 
t'M enabled the radiologist to duplicate 
.j''|ore closely his own diagnostic and thera- 
•>;jeutic results in different patients and at 
^ijfcent times, and has made possible de- 
•;y,piptions of technic so that similar results 
.^fould be obtained by others all over the 
,>;;|orld, mth due allowance for variations 

biologic response to identical dosage. 

.i biological effects 

controlled investigations as to 
., 7 . s cause and degree of the biological ef- 
roentgen rays began soon after 
Elihu Thomson ( 66 ) of 
I oston, in November 1896, announced his 
to prove that a dermatitis de- 
body ac- 
Ejenbock (29), 
irradiated rats enclosed in metal 
t ^ to exclude light and electrical 
proving that the effects were 
' A ^^sult of the rays . 
bky studies of the 

7 effects of the rays on the skin 

V Wal- of A. B. Kibbe (28), of Seattle, 
■f Hop? Gilchrist (15) of Johns 
■ >'j Hospital, published in January 

' ; ^ ruary 1897, respectively. The 


latent period and the cumulative effects 
of the rays on the skin were also recog- 
nized in these early days. 

The variable effects on different tissues 
and different types of cells were likewise 
demonstrated. In 1903, Albers-Schonberg 
(1) show’^ed that aspermia could be pro- 
duced in experimental animals by roent- 
gen rays without injury to the overlying 
skin, which at once proved a striking dif- 
erence in the sensitivity of different types 
of cells. This differential effect was es- 
tablished in more detail by Heineke (21), 
whose report appeared a few weeks later. 
To him the lymphoid tissues appeared to 
be especially radiosensitive, and he sug- 
gested that roentgen rays might be useful 
in the treatment of leukemia, without 
knowing of the beneficial clinical results 
already obtained by Senn (63), who estab- 
lished definitely the value of deep roentgen 
therapy. 

In 1904, Bergonie and Tribondeau (4) 
gave a complete histologic picture of the 
change produced by irradiation in the rat’s 
testicle, showing the focus of attack to be 
the embryonic structures. They then 
formulated the law, known by their name, 
which is the basis of our knowledge of the 
effect of the rays upon all cells and tissues : 
“Immature cells and cells in an active stage 
of division are more sensitive to radiation 
than are cells which have already acqtiired 
their adult morphological and physiologic 
characters.” These observations were sup- 
ported by similar studies, by Halberstadter 
(20), of the effects of irradiation upon the 
ovaries. 

IDIOSYNCRASY 

Idiosyncrasy has been a debatable sub- 
ject from the beginning of roentgen ther- 
apy. For the most part, it has been dis- 
cussed from a clinical standpoint. It must 
be admitted that in the early stages the 
variable effects observed depended upon 
lack of instruments for the accurate meas- 
urement of the essential factors governing 
the intensity of radiation, or lack of knowl- 
edge of the biological effects to be expected. 
On the other hand, there can be no doubt 
that there is a great difference in the effect 
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Fig. 3. A. Small aluminum screen with the tube 
darkened with a black cloth. The holder was an adapta- 
tion of a photographic headrest, and in no way grounded, 
and now definitely used for filtration value. The illus- 
tration shows the self -regulating spark gap used to keep 
the vacuum constant. In B the filter and darkened 
cloth are turned downward for demonstration of the 
tube itself from the front. 


of measured doses on individuals as ob- 
served clinically and as shown experimen- 
tally. From the very beg innin g of experi- 
mental work to the present, it has been 
found that when animals or insects of a 
known strain and age are exposed in mass 
to radiation of the same intensity and qual- 
ity, not all are killed by the so-called “fatal 
dose,” while some fail to survive even a rel- 
atively small fraction of the “fatal dose.” 
The difference between the lowest and the 
highest lethal fatal dose proves the possi- 
bffity of idiosyncrasy, or extreme sensi- 
tivity. 


FILTRATION 

The injurious effects of the roentgen rays 
on the skin were recognized by a few men 
almost immediately after their discovery. 
Even before this, damage had occurred to 
men who were making Crookes tubes. 
Many roentgenologists, and their assistants 
and patients, however, suffered serious in- 
jtuy before this danger became generally 
known. Early in the history of roentgen- 
ology, these effects were thought by some 
to be electrical, and grounded aluminum 
screens were placed between the tube and 
the patient. In 1899, at the Philadelphia 
General Hospital, I placed an aluminum 


screen, 6X6 feet and about 2 mm. 
thickness, between the tube and the pa-.d 
tient and myself, not for protection from:.!': 
the rays but to carry away any electrical" 
currents and as a transparent support for a:;! 
cloth draped over the tube and the tube-- i! 
stand. A few months later, this large alu-;^M 
miniim screen was replaced b)'' a small onC:: 
attached to the tube holder, and no longer 
grounded (Fig. 3). It must be rememhud 
that at this time open gas tubes were usedmlh 
no protection, not even the glass bowl (Figs 
4 and 5). To this device, which gave rat 
some protection in the great amount o 
fluoroscopic work which I was then doing 
I attribute the preservation of my life 
I was not only studying the many patient 
in the Philadelphia General Hospital bu; 

I conducted repeated fluoroscopic e.Nanii 
nations on interesting cases for demondra 
tions to the thirty-two resident physicians 
The above device enabled me to demon 
strate to groups and thus saved time aii^ 
limited the amount of exposure. ' 

In 1904, Perthes (40) 

“depth dose” measurements, .j 

quently led to the use of Alters in 
nental Europe. His studies led h'®/ 
following significant conclusion. ^ 

irradiating the body, the ^^tensi^ o 
roentgen rays diminishes very rapidly 
the surface to the depth, e 
intensity in the depth is mu h 


isorbing layer, i.e., 1 ^^-"7 

placed on the surface « 
fled by Portmann, this worx 
to more thorough mveshg 
sorption rate m various ^ 

; immediate suggestion g, 

nogeneous rays m years bV F., , 

^eloped within the knoivnus 

ssauer.” Perthes ylyfird^'e 

America, or at least no by v ; 

mght of “filtration _ in 100.;^ 

,ort of the physicist, eriincntafiri, 

1 ), and I immediately ^-cre prc-p, 

i clinical investigation j^gc„ Ra) 

ted before the Americ (gc- 

;iety in September ‘ ^d skin -is 

flly r have ^ P;;fed then to 

back of a rabbi 


■VoUs 


; of ^.^^^Tgbi 

. '}fy I’^asonitiP- ^her. o 
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were not so definite, and the leather filter 
was abandoned, increasing thicknesses of 
aluminum being used to remove the softer 
rays and adapt the quality to the biological 
effects desired at a given depth. 

Gradually our physicists and manufac- 
turers made equipment giving increasing 
penetration and rays of progressively 
shorter wave length, permitting a rela- 
tively increased depth dose as compared 
with the effects on superficial tissue. The 


with low- voltage therapy), the quality of •• 
rays or depth value was not greatly in- ^ 
creased. At this point copper proved to,' 
be better, and after 0.5 to 1 mm. of copper - 
was necessary in so-called "high-voltage 
therapy" (150 to 200 kv.), tin was found by : 
Thoraeus (67) to be more effectual in im--i 
proving the quality, as used in the com-'- 
bination Thoraeus filter of tin, copper, and:!i 
aluminum. This latter filter gives aboiitq 
25 per cent greater intensity of radiation'^ 



Fig. 5, Early type of equipment used therapeutically. T^hc patient 

A. _f_ A nrt r1 OtTlil Dl T jlC DrCaSt. z T... 


tube IS being used in the treatment of a recurrent carcinoma oJ tnc n ciirrounding the 
;c ..i.- ij - .1 . . .» ci';n mmerhately surrounuii b 


ill Lilt cicacmuiiL vji d v.**4 ....i,, ent-rntltlUinji 

IS holding a lead shield which evidently protects the skin immedia y , » j^j-e 

lesion, but it can be seen that the hand and the surrounding P^^t. 


lesion, but it can be seen that the hand and the surrounding 
cciving a very considerable proportion of the radiation. From Monen ^ 

necessary brevity of this review prevents than the qualitatively super- 

giving due credit to each contributor or filter. As we have gone 
mentioning the detailed steps which were voltage field (400 to i, yged in i”' 
necessary in making these improvements, copper, tin,_ and lead Jjopc ol 

They are recorded in the mass of roentgen creasing thickness, ana to the gninnJ!> 

hterature which has accumulated during developing rays equn a 
these fifty years. 

As higher-voltage rays became available, 
filtration was also increased. It became 


rays from radium. hiehef vohff ^ 


While it is true that proportion 

and increased filtration a grea 1 


evident that after about 4 to G mm. of alu- of rays can oe au 
minum were necessary (and generally used point, it would seem 


and increaseannrcit.vz.. acw' 

of rays can be deliver^ « „c s 

_ ? X. ^ 4 - iirl «;pem that m 
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llimit to the usefulness of increasing pene- 
;tration. The effectual rays in any given 
ritissue or depth would seem to be those 
rVliich are absorbed, not those whicli 
rmerely pass through the tissue. It also 
.‘seems to me that it is wise to use that 
quality of rays which will have the greatest 
:possible biological effect on the tissue un- 
;2er treatment and at the same time do the 
■■ieast damage to the surrounding tissue, 
I’Hther proximal or distal to the disease, and 
;o essential organs. 

The damaging effects on the skin, the 
jiemonstration of the value of filtration, 
ind the damage to the gonads and to the 
»dy as a whole led naturally to the de- 
ijelopment of protective dexdces. The 
l-lontrol switehes or panels were placed as 
ar away from the tube as possible, first 
jehind lead screens in the same room, then 
aleaded booths, and finally behind leaded 
tails in a control room fitted with lead 
: pass windows. 

.•The patient was protected by lead dia- 
! |hragms, which allowed only the necessary 
|eam of rays to reach him (Fig. 7) . (I 
tscribed such a diaphragm as early as 
■903.) In the early days we tried to pro- 
the patient by covering with sheets of 
ead. Thig objectionable, and I de- 
3- variable lead diaphragm which 
r not touch the patient but still gave 
Protection. A Httle later, I added lead 
I tt edges (Fig. 8). Then, to get 

P™tection, metal tube stands or 
j], supports were developed, holding 


7 if '"7 lead glass bowls, 
was later 

• and high-tension apparatus 

^ grounded metal oil container- 


Further protec- 
obtained by immersing 


-on a 


dental outfit (presented 
'■ Amp • ^ l-eolidge at the meeting of the 

Society, at Sara- 
Grnl 1 on a large scale (by the 

' i % “(j outfit for supervoltage ther- 
I , ,^Pervoltage” rays were also de- 
' ' 1,000 h ^ cascade tubes, using 

1’- - J^rit these required a separate 


!,S^huildi: 

beam of rays entered the treat- 


only (b stories, Pasadena) and 



Fig. 6. A portion of the skin of the back of a rabbit 
used to test the filter value of wet sole leather. The 
upper half of the exposed area shows (A) deep ulcera- 
tion. This area was treated with unfiltered radiation 
for the same length of time, and identically with the 
area indicated by B. This latter area was protected 
by wet sole leather which covered half of the lead dia- 
phragm. There is complete epilation but no ulcera- 
tion, proving definitely the value of filtration. The 
area treated is not sharply defined because there was 
naturally slight movement of the rabbit skin during the 
exposure. 

ment room. Smaller equipment was tlien 
developed, still using 1,000 kv. or more. 

The greater focal skin distance possible 
with the large volume of roentgen rays from 
supervoltage equipment probably gives 
them a great advantage over gamma rays 
from radium because of the greater depth 
dose. Much expense is involved, but this 
is far less than even a fraction of the cost 
of radium, when account is taken of the 
volume and intensity of radiation obtained 
from the supervoltage outfit. 

“Supervoltage” (above 200 to 250 kv.) 
roentgen rays are still under serious and 
extensive scientific investigation. These 
rays undoubtedly are of superior value in 
selected cases but they cannot be used to 
replace “low-voltage” (50 to 150 kv.) or the 
“high-voltage” (150 to 250 kv.) rays. 
These latter types I believe will always be 
used for the great bulk of work. 

Three principles must be borne in mind : 
(1) We must use rays of such quality as 
will be absorbed in great part by the dis- 
eased tissue. (2) We must use rays with 
sufficient penetrating value to reach the 
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diseased area without doing too much 
damage to the overlying tissue. (3) We 
must use a quality of rays and equipment 
which win permit us to deliver the beam to 
the diseased area as accurately as possible 
and inflict a minimum of damage on the 
surrounding tissue. The lower voltage 
rays, therefore, have certain definite ad- 
vantages. 

DOSAGE 

The development of dosage values has 
been and stUl is a difficult problem. Its 


pere meters, nothing except individual ex- 
perience. One will find, in the early rec- 
ords of technic, such absurd statements a' 
“The exposure was ten minutes,” or ‘‘.-I 
normal dose was given,” just as today v.-{ 
find the equally absurd statements; "Ra 
dium was applied for twelve hours” or ‘‘2; 
milhgrams were applied for twenty-foie 
hours.” 

Improvement followed the developraeni 
of the low-voltage ammeter, the high-volt 
age milliampere meter, and the voltmeter 
and we then learned to record the Ihnc 



Figs 7 and 8. Fig. 7 shows a lead protecting device 15 ^nyties in diam 
justable circular diaphragms in the center, designed by myself in 1^3, ... 

The largest opening in this diaphragm corresponded to the size of the ... ^_ 

could be moved out of position completely. Hanging from a string flor pu p 
tration) is a circle of sole leather used as a filter. , t.- 1 1 focipnprl to the 

Fig. 8 shows the next step in protection furnished by the lead shield ct.-pM -was 
edges of the lead diaphragm. The use of this was possible only because 
insulated by standing on a wood floor. 


solution has been considered and developed 
first from a biological and second from a 
physical standpoint. The dosage at first 
was judged by the radiation effect on the 
skin — epilation or erythema. This was 
before we had any measuring instruments. 
Each observer had to take account of the 
time required with his apparatus to pro- 
duce epilation or erythema (1st degree), 
vesiculation (2d degree), or ulceration 
(3d degree), and be governed by this in 
other cases. Such information and experi- 
ence could not be easily imparted to other 
radiologists nor depended upon as applic- 
able to other machines. At the beginning, 
nothing xvas accurate except the factor of 
time. We had no voltmeters, no miUiam- 


distance. milUmnpera.ge, M"*'’ S“,l 
lion, and size and heal, on / " „ 
With these known factors aft 
accuracy was possible. ^ ^^otion 
be duplicated and the 
be transferred to other aP 

The early methods of mea^ 
described by my classmate, 

(25) in his book, published ^ and 
Lluded the ftctors ment,o^ 
usually referred to by ^ ^pleasuring 

“the indirect metho ^.^quircs a 

dosage. The direct method 
measure of intensity an tissuc-S" 

of radiation reaching of nica^ 

at first, the skin. The on tho 

uring the direct amount o 


are 

as 
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skin consisted of disks of barium platino- 
cyanide, the color of which changed from 
a greenish yellow or lemon color to a deep 
orange hue. This means of direct measure- 
ment was suggested by the fact that 
' barium platinocyanide fluoroscopic screens 
changed color in this fashion after much 
■_use. Sabouraud and Noire, who used 
roentgen rays extensively for the treatment 
•;of ringworm of the scalp, found that when 
•'they placed one of these disks midway be- 
•.tiveen the target of the tube and the skin, 
hhe change to a deep orange indicated an 
.el>ilatwn dose. Placed on the skin, it 
registered, of course, four times this dose. 
.The method required fresh or rejuvenated 
^disks, standard lighting, a standard color 
jdisk for comparison (Holzknecht, Hamp- 
|son, Bordier) (50), and accommodation of 
jthe eyes to darkness. These basic require- 
,®ents were difficult to meet consist- 
• jCntly, and the method, therefore, was 
in general unsatisfactory, though it is 
probably even now in use. As I remem- 
it was stiU employed in 1928 as an 
auxiliary method in the Curie Institute 
>n Paris. For American use the disks were 
■mported from France and, since they de- 
enorated on the way, they were less 
jPopular here than abroad. 

I Eenbock (29) recommended the use of 
1 5 rips of photographic paper in small black 
.envelopes. His method required a stand- 
! P^Per, standard developer, standard 
Jtnperature, and comparison -with a 

andard scale, graded in 10 per cent 
^^'isons of the erythema dose. Further- 
dosage could be measured 

iupH, given. I used this 

and ^ ^^niber of years, by testing 

rra L. our American photo- 

P ic papers for the purpose. A small 
exposed strip, after being 
pasted on the patient’s 
the opposite the factors necessary for 
'fjj ’'^direct” method of measurement. 

available for ob- 

^*^ation. 

of readily understood that none 

'^as c ^.^^^^ods for dosage measurement 
^ isfactory. They were inaccurate 


and difficult to employ. They gave no in- 
formation regarding the depth value, but 
concerned only the skin effects. 

The ionization effects of roentgen rays 
were reported by Professor Rontgen (58) 
in his second communication, March 9, 
1896. At this early date he wrote : ‘‘Elec- 
trified bodies in air, charged either posi- 
tively or negatively, are discharged if x- 
rays fall upon them; and this process in- 
creases with the intensity of the rays.” 
This keen observation, made only a few 
months after the discovery of the rays, is 
the basis of our present accurate method of 
measuring the intensity of radiation at any 
given point in the air, on the surface of the 
skin, or at a depth in the tissues or in a 
phantom, with or without inclusion of the 
secondary radiation. It took many years 
to develop equipment for the accurate 
measurement of this ionization — intensity 
of radiation — for practical daily use. The 
next requirement was the development and 
international adoption of a unit of ioniza- 
tion. I regret that space will not permit 
a detailed account of the various steps in 
the development of this unit (see the re- 
view by J. Cramer Hudson, 23). The 
earliest proposal of such a unit of dosage 
was made by P. Villard (68) in 1908. He 
defined the unit as ‘‘that which liberates 
by ionization one electrostatic unit of 
electricity per cubic centimeter of air un- 
der normal conditions of temperature and 
pressure.” 

As early as 190.5, Duane (10) had pointed 
out the effects of radiation from the walls 
of the ionization chamber and the methods 
of eliminating these effects. In 1914, he 
(11) defined his unit of intensity. Small 
chambers and methods for practical clini- 
cal measurements were developed by 
Duane (11), Kronig and Friedrich (32, 14), 
Solomon (64), ViUard (68), Glasser and 
Ikleyer (16), Behnken (3), and others. 

The methods and units of measurement 
developed by the physicists were so accu- 
rate and in such agreement that the Second 
International Congress of Radiology, meet- 
ing in Stockholm in 1928, adopted the . 
“international unit,” and defined it as 
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loTTs: “The unit of dose is that quantity of 
roentgen radiation >vhich, ’.vhen the sec- 
ondar}' electrons are fully utilized and the 
'.rail eSect of the chaniher is avoided, pro- 
duces in 1 c.c. of atmospheric air at 0"^ C- 
and 760 mm. mercury' pressure such a de- 
gree of conducti'.'itrv that one electrostatic 
uni t of charge is measured under saturation 
conditions. This 'unit shall be called the 
‘roentgen’ and designated by T’.” 

The development of an accurate unit of 
dosage and its international adoption con- 
stituted one of the most important steps in 
the evolution of the scientific clinical use 
of roentgen therap}'. It is true that it re- 
quired a period of thirty'-tvro yeaxs, tvhich 
again illustrates the truth that man}' steps 
and contributions from many minds usuall}' 
enter into amv scientific development. 

Originally, even as sve do toda}', sve 
thought in terms of the biological and 
clinical ’ eiy.'thema dose,” but such a con- 
cept is inaccurate because it varies tvith 
the sensiti'rity of the sldn and vrith the 
j'udgment of the roentgenologist. Great 
advances have been made, but much in- 
'vestigation is still needed in the de'velop- 
ment of accurate clinical dosage. This in- 
'vol'res a continuation of the collaboration 
betvreen the clinical roentgen therapist 
and the physicist. We shall alvrays be 
grateful to Duane, Failla, Glasser, Zvieyer, 
Quimby, Stenstrom, Laurence, Taylor, 
\‘reathery.'av, and other physicists in this 
country , and to many in other countries, 
'.vho have gi'v'en us so m'uch practical help. 

One oi the greatest contributions to the 
scientigc advancement of roentgen ther- 
ap}' is the vrork done oy the Committee on 
Standardization appointed by the radio- 
logical societies. We are especially grate- 
f'ul for “Technical B'uIletm,*Xo. 1,” 1940, 
prepared oy Edith H. Quimby and George 
C- La'orence (-54 j. vho 'vere subcommittee 
members of the Standardization Committee 
appointed 03.' the Radiological Society.' of 
North America, headed hy Lauriston S. 
Taylor and U. I’’. Porttnann. This Bidle- 
lir., p'ublished in Raxuoloo's AAugust 1940), 
contains the basic facts of crur technicaJ 
Imovledge to date and its 20 pages of con- 


densed information should be luionn Iv 
every' radiotherapist or at least ht avail- ' 
able for rapid reference. It represais 
combined work of our great pavsidsts dr- y 
ing the past fifty years. 

TECECaC 

In the practical therapeutic applicator ~ 
of the roentgen rays, the radiologist zmt 7 
not only take into accoimt the plysitl - 
factors governing the intensity of rzant:a ■ ■ 
and the total amount, but he must ccc- 
sider the biological effect according to 
intensity in r imits per minute, thednra- - 
tion of the dose if ah is given at - - 
“massive dose” — or the varianle^ e.vv!,: 
if the total necessary cuantitv' is -• 

dh'ided— “fractional”— dosage over a cm u 
siderahle time (tiro to src J'J.; 

called “protracted fractionaldosemein^^^u 

The various methods or technic r: 
be adapted to the conditions rUch sr* t 
present in dealing with the indrndn^ ?* •' 
tient and the special disease _imd^ • ■ 
ment. One must keep in imnd^tce ; 
that the cells of the body vary in typ^ s-- 
that in disease they have ^^adergone ■ 3 
change, such as inflammation or W— ^ 
growth, or have assumed r 

tion from ca'uses known 
conseouent dL^urhance 01 the • 

Roentien ravs have the f 

toctSn or grcrth and 
cells, and thus may hrmg 20Q " -■ 

ph'vsiologic function. ^ ' 

^ 4s a result of clinical 0 Dse.>a^ , 

reaches in biolog}5 
during these 

tvpes OI cells or tissues o ^ .. 

is composed .Ee foBovia:;: 


^ cons ol ^ 

blood-forming tis^ ’ ^ 

: of the red bone : 

em, and spleen, 

rnal secretion, as tne sna ■ 

:aals, and th}-roid; -p; ^ cd- 

rlands and '‘“f 

inal viscera, indti<^^ ^ ytera?- 
pancreas, iudncj, 
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connective tissue, consisting of innscle, 
fascia, tendons, cartilage, bone, fat, and 
nerve tissues. 

The reaction or response to roentgen 
treatment of a disease or neojilasin involv- 
ing tlie tissues or organs listed above can 
he fairly well predicted and the technic 
must be adapted accordingly, vSoinc le- 
sions are highly susceptible and arc radio- 
sensitive if composed of the scusilivc types 
of cells, as those of the lymphatic tissue; 
others are trsislaal if composed largely 
of connective tissue, such as fibrosarcoma. 

The results obtained during the past 
fifty years in the roentgen therapy of both 
^superficial and deep-seated disease form 
<the basis for the hope of even greater ac- 
icomplishmcnt in tlie future, with improved 
iequipment and greater knowledge of the 
inature of disease, the biological eflects of 
.‘•therays, and skill in tlie applicationof treat- 
.>inent to the individual patient. Kiiowl- 
fige and skill in the use of this instrumen- 
ifafify are as iinportanl as knowledge and skill 
;|iH the use of the instruments in surgery and 
Ifu more difficult of aitainnient because the 
.■immediate effects cannot be seen, 
f After the physical “indirect method” of 
^•.ffleasuring dosage had been developed, it 
,i 'fas essential to determine the best method 
^ d clinical application in eacli particular 
isease. Such problems as the following 
; "^re involved; Should the full dose be ap- 
P'sdat one seance or should divided small 
®ses be given? How large should the 
5®aller doses be and what should be the 
® ttval? Should a maximum dose be built 
; a series? Should this series be re- 
f ^ at what intervals? Should the 
unfiltered or filtered, and to what 
•j jj, -After fifty years, these problems 
i solved. Their solution involves 

practice of medicine and the 
radiology. Much experience, 
,°°®^rvation, and accurate detailed 
careful analyses by 
lied^ men have, however, car- 

'"dek A solution. We are 

fcb b f clinical radiolo- 

W h ^'^Sgested above, to the physi- 
'rho have co-operated closely with 


the physicians in their daily work, as 
Duane, Failla, Friedrich, Fricke, Glasser, 
Taylor, Wcatherwax, and others. 

It has been found that the answer to each 
of these problems varies with the disease 
to be treated and with its stage and extent. 
For example, in the treatment of ringworm 
of the scalp the “epilation dose” should be 
given accurately at a single sitting, even 
though a large area is covered. To take 
another example, in the treatment of 
plantar warts, two, four, or even six “ery- 
thema doses” should be given at once or in 
tivo doses with an interval of two days, de- 
pending upon the size, duration, and depth 
of the lesion. In the majority of diseases 
treated, on the other hand, the full dosage 
should be divided, as in all inflammations 
and most malignant neoplasms. For acute 
inflammations, the dosage should be very 
small and given at short intervals, while 
with chronic inflammation, larger doses 
and longer intervals are indicated. 

In the solution of some of these prob- 
lems, certain “systems” or general methods 
of treatment have been developed. None 
of them is as exact and clear-cut in its ap- 
plication as the literature would imply. 
The authors themselves will be the first 
to admit this fact. From the very begin- 
ning of roentgen therapy, fifty years ago, 
the dosage was “fractionated” and more or 
less prolonged. This was necessary because 
of our lack of measurement and of cHnical 
knowledge. Priority in the use of or de- 
velopment of the so-called “protracted 
fractional dose method” belongs to no one 
in particular. It was used by all pioneer 
roentgen therapists both in Europe and 
America. 

I learned long ago that it is the total dos- 
age that gives the late degenerative effects — 
atrophy, telangiectasis, ulceration, and mal- 
ignant degeneration. These may occiu: 
when there has never been an erythema or 
noticeable effect at approximately the time 
of treatment. This is best illustrated by 
the damaging effect on the hands of the 
radiologist of prolonged or frequently re- 
peated minute exposures. Therefore, no 
matter how small the repeated doses over any 
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Saturation Chart I. Chart for unfiltered radiation prepared April 1920, copied from Kingeiy s ^ 
will be seen that if a full erythema dose for 100 per cent is given, the estimated retained effect nas D 
duced to 50 per cent in three and a half days; in seven days, it has been reduced to 25 per cent, 3”“ ' 

Umated to have reached zero on the fourteenth day. When Dr. Kingery found that a 
peated on any day within these fourteen days, a dosage could be given which would restore the rauiau 
in the tissues to 100 per cent, or any portion thereof desired, according to clinical judgment. 


length of time, one must reckon with the total 
dosage. This is illustrated by the damag- 
ing effect of repeated small doses used in 
the treatment of pruritus ani, especially 
when given by different physicians. 

METHODS OR SYSTEMS OF ROENTGEN 
THERAPY 

_ The first attempt to reduce the “frac- 
tional dose method” to a system was made 
in 1920 by ^ngery (31), who introduced 
the saturation method,” consisting in the 
delivery of an erythema dose to the dis- 
eased tissue and maintenance of this effect 
for a certain time by means of additional 
smaller doses to correspond to the loss in 
effect during any given period. Kingery 
apparently made only a preliminary report 
on the method as it applied to skin diseases. 

Phis method and the principles upon 
ivhich it is based appealed to me, and I im- 
mediately adapted these principles and 
applied them with higher voltages and filtered 
radiation in the treatment of deep-seated 
malignant groivlhs. After five years I pre- 


ited the subject before the Internationa 
)ngress on Radiology held in London, n 
25. I have used the method in pnncip 
ice 1920 and am still convinced of n 
lue. On re-reading my original paper,^ 
)uld make practically no change tod. 
cept to state that the 100 per cent > 
ilt up gradually and the dosage 
a be increased 10 to 15 per ce"L I m 
e is interested in more details, > 
be found in the article as first pres®« 
■' and in my subsequent obsen. 


ngerysaid: liedmui' 

vjamtenance oj the (J 

.riiy on tiuo r.lo ‘ i, tf- 

ys are lost. pependsHg on j,psaUd, ost 
ncy with which exposures , ^pg^urc. 

aiity a, at my le <• 

m but lopcalU ,«»u. 


17 V fJill tt/t.tfc'v** — 

zays tec that effect ^fZ'Uechev. 

’he greater the concentrati J tosh 

:ts of irradiation, the higher gp- 

Joal, see., » lef 
ly is borne out by the .j„i the rated 
be true, a.d if mm, iefelW*' 

directly as the concentration oJ ■ 
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rmiposilion praltirl, llicii as this cotirnilralioii dc- 
rffijrt, l!ie i'elocily of loss 'will hccomc less in flimi 
ilk Thus, til such a linir as this cnnccniralion has 
tam'd by oiic-lnilj, Ihc vchrily of loss 'will have, he- 
mekssby a similar amount, anil so on nnlil the rcsid- 
d ciTccI has beromt negligible. This rale of loss, Ihe- 
'dically,'a'oidi! represent a logarithmic curve and may 
isocaMalcii. Such a curve has been eslahlishcd for 
my chemical and biologic reactions, 'whieh 'we hno-w 
s'inass reactions' and if 'wc may be pennitted to dra'w 
nomlngy, Ihc biochemical change resulting from the 
isorption of roentgen rays by tissue elements niayfol- 
'V a similar la'w. 

"Should such an analogy l)c approached, the de- 
reasing residual cfTect in exposed tissues might de- 
ribesucli a curve as above snggcsled, and iniglit 
ell lend itself to such a method of representation 
ad cominitatioii. In other words, if ottr analog}' is 
met, the eiuA'e of residual effect in exposed tissues 
lould be a logarithmic curve, and with the velocity 
'recover}’ in logarithmic functions, and tlic intcr- 
jls between exposures in days, as units, wc should 
eable matheinatically, to estimate fairly definitely 
K residual effect of the rays in the tissues at any 
iven time, and likewise the dosage recjuircd at that 
M, to return the tissue to the saturation stage.” 


Kingery conducted his clinical observa- 
ions on skin diseases, using unfiltered rays. 
n such cases tlie biological cfTect is as- 
uraed to have decreased to a negligible 
Rntity in fourteen days. According to 
^ngery’s chart (Saturation Chart No. I), 
®sed on the clinical observation that a 100 
w cent dose could be repeated in fourteen 
'P'S, it may be seen that, at tlie e.xpiration 
' three and a half days, the residual ef- 
Edhas been reduced to 50 per cent. After 
‘ apse of another similar period, a total of 
days, it has been reduced to 25 per 
At each of these points, respectively, 
h or 75 per cent dose will bring 

■ a biological effect to 100 per cent, or the 
'j Nation point. With the use of this type 
^ /'ays for superficial effect, the daily ad- 
'lustration of a 25 per cent dose leads, in 
of six days, to 105 per cent and, 
urther continued, would lead to an over- 
10^^ ^^§ory says: ‘‘If, however, only 
given daily, the curve does 
Tea h 60 per cent and one never 

/ ^sthe optimum or maxi m um dose.” 

'Commented as follows: 

'It 

assumed, from this latter state- 
Up in A that such small doses can be kept 

aitely or even that the saturation process 


can lie coiitimied indefinitely or very long. This is 
the great danger from the method. One must al- 
ways keep in mind the atrophy, endarteritis, and 
late degenerative processes, or even early necrosis, 
which arc Hkcl}' to follow total over-dosage. On the 
other hand, if the radiation is kept at the saturation 
point (or as nearly so as the normal tissues will per- 
mit) during the lirief period of sensitivity of the 
maligjiant cells, and wliile these cells are still under- 
going division, it is likely that the disease can be more 
completely destroyed. At least, this is my opinion.” 

In 1925, 1 commented further: 

"In ni}' ^vork, wc have been using this saturation 
method cautiously more or less during the past five 
yeans, giving it up only from time to time while w^e 
were trying out the single massive dose methods, 
U'hich I have now given up e.vceptfng where the dis- 
ease is strictly localized and can be safely overdosed.” 

By ‘‘saturation” we mean the limit of 
skin or normal tissue toleration. The sat- 
uration curve must, of course, be varied 
according to the character of radiation 
used. On the basis of the Kingery princi- 
j)les, I prepared the curves reproduced in 
Charts II, III, and IV, for use with fil- 
tered radiation and higher voltages in the 
treatment of deep-seated malignant le- 
sions. One must, of course, take into ac- 
count not only the ‘‘saturation” effect on 
the skin but the dose in the deeper tissue — 
‘‘the tissue dose” or the ‘‘tumor dose,” 
which is usually obtained by cross-firing. 

The massive dose technic was advocated 
by L. Seitz and H. Wintz (62) in 1920. By 
this method, the full ‘‘erythema dose,” 
‘‘carcinoma dose,” ‘‘sarcoma dose,” is ad- 
ministered in the shortest possible time. 
These authors and others in Germany re- 
ported remarkably good results from this 
method, especially in uterine disease, but 
the technic never became popular in Amer- 
ica and the term is now rarely used. 

Regaud (55), of Paris, studied the in- 
fluence of radiation upon cells during the 
process of division and, about 1914:, sug- 
gested a technic in which the treatment by 
comparatively small intensities is extended 
over a very long period, so that more neo- 
plastic cells are exposed to nradiation dur- 
ing the phases of mitosis, when they are 
most sensitive to the destructive effects of 
radiation. This method of using roentgen 
rays gives a prolonged effect somewhat 
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Saturation Chart II. Chart prepared for use with a 9-inch spark-gap (127 ky., 2 mm, 
had observed elinically that I could repeat an erythema dose with such technic in three weeks. 1 tiic 
adapted the principles described by Kingery, so that 50 per cent could be added at the end of five day. , . 
75 per cent could be added in approximately ten days, etc. 



similar to that obtained with radium, but 
the roentgen rays have an advantage in 
that they give a greater depth intensity, 
due to the greater focal skin distance. This 
is in accordance with the inverse-square 
law in the physics of light. 


UL riir C 

d with Regaud m the Cu 

te, applied these sa 

etailed modifications, 

)f epithelioma, 






I)i;vki,oi'm1':kt ok I^oicntc'.kn Tukk.m’S' J3b'KiKr. J'lnv Vkm'' 


Vt). i) 




frior results, particiilarlj'' in the treatment 
irardnoma of the larynx, attracted much 
tiention to tliis method, which is now 
Mmonly referred to as the “Coutard 
^nic, ’ The “Coutard technic’’ is not 
set pattern or established rule. 
Mferd has liimself always adapted the 
'ftiiod to the individual case. It is 
Krefore very variable, but certain prin- 
PK) as those established by Regaud, are 
'Hoffed. 

Coutard’s method as applied in the 
^fnient of carcinoma of the pharynx, 
tonsils consists, in general, of 
ating the area daily or twice daily 
one or more fields, with small in- 
!' doses, heavy filtration, and high 
(originally 200 kv.; now 400 kv.), 
pose being “diluted” by increasing the 
‘ pon, decreasing the milhamperage, 

I ^creasing the distance until, at times, 
pr two hours or more are necessary to 
^^0'180 r, and more recently to give 
special effect. The treatment lasts 
to six weeks and becomes very 
% but it permits a high total dosage 
an increasing effect on the disease 
relatively less effect on the norma 


p:c 

in-.- 


tissue. It is a more 
rvith more exact measij- 
observation, of the 
dose method which 
rately by the earliesj 
arguments there 
method, we must all 
ively improved 
others who have fon ' 
obtained. Schiuz 
(GO), has made a cai'' ' 
results obtained b'-' 
period of seventee/.' 

The clinical dp’ 
gradually solved 
the progressive 


more powerful 




as are now beitjtt . 

age roentgen equ/;’ P ■' 

invented by g / v .,"'' '- 
University;^! p- cr 


The 


■1C. 


rc „■ . 
began • ^ 

CQV V 



520 


GkoROIC li. rirAHI.ICR 


Novcmlicf tlMS 


iiioincnt. The Htcniturc involves numy 
volniuos — both books and ijorioclicals — in 
all languages. Even a brief record of the 
contributions would reach eiicycloijcdic 
l)roi)ortions. Reference has already been 
made to Portmann’s review of the earlier 
work (50) . 

It has been stated that more than 4t)0 
diseases have been benefited in variable 
degrees by roentgen therapy. Skin dis- 
eases and malignant growth in all its vari- 
eties have ])robably been the most im- 
portant fields. Goeht (18) in Germany, 
was among the first to employ radiother- 
apy (1 807) in the treatment of eancer of the 
breast. In this country, the first publica- 
tions on the treatment of cancer were by 
Johnson and Merrill (24) and by Ho])kins 
(22) in loot) and 1001. My own experi- 
ence began in 1001 (41) and was reported 
before the first scientific meeting of the 
American Roentgen Ray Society at Buffalo, 
Sept. 11,1 00 1 . 'I'reatinent had been begun 
Feb. 12, PiOl, and I regret to say without 
any knowledge of the prior reports men- 
tioned above. Fairly roentgenologists who 
did niiieli to establish roentgen therapy in 
this country inoliide Pnsey (51--.53), l.eon- 
ard (34), Pancoast (3t)), Beck (2), and 
others. 1 hese men and their contcnijio- 
rarics thronghont the civilized world la- 
bored niider tremendous diffienlties — lack 
of knowledge, inadequate equipment, and 
serious danger (sec Figs. 4 and 5). 

llic. results obtained during the past 
fifty years in the roentgen therapy of both 
snjierfieial and decji-seated disease form 
the Ijasis for a hope of even greater ac- 
coinplishnient in the, future, as we acquire 
improved eqnijnnent, greater knowledge 
of the nature of disease and of the biological 
effects of the rays, and increased skill in 
their application to the individual patient. 
To repeat: Knoxviv.dgc. and skill in (he use 
of (his insirnnicnialiiy arc as inijxoriaiii as 
knmvlcdfic and skill in (he use of (he inslrii- 
incnls in surficry and more difficadl of allain- 
menl hccanse (he immcdiale effccls cannot he 
seen. 
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Roentgen Radiations in Biological Research 

CHARLES PACKARD, Ph.D. 

Marine Biological Laboratory, Woods Hole, Mass. 

Tbl'^flyX ™ a .*ort ti,„o. A Wr 

first studied the eHect of roentgen rays on prot'OTlf of Uie ■ 

■vingcells.andtoshou.hotvtheTOulfs’^that S St I' “’'“orvation conCnncd a 

ey obtained, often under great difHcul cpnfltr ^^ '^*^^^^^‘^’nn(G'^),andmorere- 

lies, have provided the basis of subseouent “sed, also/ 

investigation. Progress in this held has ultraviolet. The re-,; 

not been steady. During the first dozen waV”^t^*r division'; 

years after Rontgen’s diLoverv the oTn Koernicke (40), who ob-" 

neers carried on exploratory wS and Lw f exposure was not too..; 

clearly the fundamental problems wliteb ih growth might be re.sunied; “ 

should be solved. But in the next dny w ^ injured cells were capable of recover)^. 
years interest in x-ray research waLd ^ demonstrated that seeds exposed;')^ 

though radiotherapy was advancino- r " ^ taken up water and had '-i 

idly. Biologists turned their aifpnfir, germinate were more .sensitive (ft 

radium radiations and with their nsr* ” than dry seeds. In this connection, the ob-'^’i 
important contributions esnecigllv servation of Schaudinn is of interest. He'-t'Ia 

perimental embryoloirv* Porn ° ^®^^el t^at there was a wide difference in '''iai 

third decade of the present sensitivity among different kinds of Pro/o- 

again began to be used in P™to- ‘ 

search and have been l -i susceptible than those 

ployed ever since The liior protoplasm. Thus the 

extensive. In this review is now physiological condition of the cells at the 

eile only a few examnV-c Possible to time of exposure was shown to be a factor- 
some of the fields of invest sensitivity. l 

° At this time it began to be suspected that - 

Tiiiv EARLY INVESTIGATOR.S x-rays might be the cause of the sterility': 

Those who first leslcrl 11 u- i ’ ■ developing in clinical radiologists. That;;: 

feet of x-rays on small n p^^^ogical ef- such was indeed the ca.se was demonstrated:, ; 
tercsted in determining Albers-Schdnberg (1) on guinca-pp/ 

be used as a baclericid 1 r ' could and rabbits. When either the male or fe-;^ 
capped by the low into J’lundi- male was irradiated, no litter was produced ■ 

produced by the static^^^ Yearns The histologic changes in the irradiated 

use, and by the fact ih testes were studied the next year by hcr- 

tively rc.sistanl, they ^‘^^cria are rela- gom'e and Tribondeau (7), who found that 
any effect at all. Tn l unable to find the seminiferous tubules of the rat may be 
(oh) demonstrated tbat ^ ^^’cder severely injured with the result that sper- 

somewhat inhibited could be maiogenesis stops completely. The chro- 

turned their atlcm ion f then matin of the spermatocytes proved to be, 

Protozoa, whose read ion? to highly susceptible, but the Sertoli cells rc- 

easily observed T r. • ‘^°uld he more mained um'njured. This condition was nob; 

noted that the circuhi^^^' ”c permanent, for after some weeks the ep)-- 

pla.sm in the cells of proto- thelium regenerated. : 

was accelerated aff "'ater plants That dividing cells are highly 

we rfravs ,nrf expo- ible to x-rays tras shorn, hy Peril, « H, 

to X rajs and that ,( returned to a in his experiments on Jsems cas. He,,, 
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concluded that mitosis is the stage of least 
resistance, but that the eggs could he in- 
jured even when exposed during the rest- 
ing stage. This he proved h}' keeping 
tlicm in an atmosiihcre of hydrogen for 
some weeks, during which time cell divi- 
sion ceased. On irradiating them, he 
found that abnormalities devclojicd, al- 
though not to so great an extent as when 
the eggs were exposed during actual 
cleavage. Regaud and Blanc (58) con- 
firmed these findings and added that the 
chromatin is the most sensitive part of the 
cell. It was their belief that the physical 
i and chemical condition of the chromatin 
is more important in determining sensi- 
I tint}' than the physiological condition of 
i the cell at the time of irradiation. Krause 
I and Ziegler (42) did not agree with this 
dew. In tlieir opinion, sensitivity depends 
ffloreon tlie stage of mitosis during which 
iaadiation is carried out than on the kind 
of cell. 

in 1906, Bergonie and Tribondeau (S) 

! up the results of their oivn exten- 
sue investigations and those of others on 
j Ihe problem of sensitivity in the following 
I statement: X-rays act with greatest effect 
®n cells whose reproductive capacit}'' is 
sh, on cells whose development involves 
jnitotic divisions (tliey referred particu- 
^ y to spermatocytes) ; and on cells whose 
Morphology and functions are not defi- 
k generalizations are true 

_ e majority of cases, but exceptions 
ore pointed out at once. Thus it was 
bacteria and yeast, although 
hi?M r-apidly and continuously, are 

fm ^/^®*®tant, while some tumors which 
^slowly are sensitive. 

onibrv x-rays on the course of 

Gilni development was studied by 

thev^*^' Baetjer (26), who described 
abnormalities appearing in the 
of ° ^'^Mystoma following exposure 
orrthp A few experiments 

''or\-ou chick indicated that the 

bthe ^ especially susceptible. 

^®^^bes (55) followed the 
®rfs e/ development of- irradiated As- 
sgs, showing how the chromosomes 


are injured and behave eccentrically on the 
mitotic spindle. Similar observations were 
made on plant cells by Koernicke (40), who 
used radium radiations. At this time, also, 
Bardeen and Baetjer (G) noted that x-rays 
inhibit the process of regeneration in Fla- 
itana. A little later Bardeen (5), apparently 
the first to use the rays as a tool of re- 
search, fertilized normal toad eggs with 
irradiated si)erm and described the abnor- 
malities which appeared at the time of 
hatching. In his opinion, the damage pro- 
duced by the rays could be explained on 
the assumjDtion that the nuclei were in- 
jured and rendered incapable of exerting 
their normal influence on cell metabolism. 

The year 1 904 marked the pubheation of 
many important contributions to the sub- 
ject of the biological effects of x-rays. To 
those already cited should be added the 
prophetic remarks of the eminent botanist 
and evolutionist, Hugo DeVries (23) : “The 
rays discovered b}’’ Roentgen and the radio- 
activity of tlie new element radium have 
already proved themselves capable of 
provoking important changes in living or- 
ganisms. These changes are partly of a 
retarding nature, and some processes are 
more sensitive than others. If the same 
holds good for our dormant representa- 
tives in tlie egg [he refers to hereditary 
factors] we may hope some day to apply 
the physiological activity of the rays of 
Roentgen and Curie to experimental mor- 
phology.” 

Thus in the first dozen years following 
Rontgen’s discovery the foundations of 
future radiological research were firmly 
laid. The problems of sensitivity and re- 
covery, of chromosomal abnormalities, of 
inhibited growth and regeneration, were 
explored in a preliminary way, and the use 
of the rays in genetic studies was foretold. 
But on these foundations very little was 
built for a long time. AVar interrupted re- 
search, especially in Europe, and it was not 
until 1922 that an important step forward 
was taken in the field of radiobiology. 
From that time until the present, research 
has been active and rewarding. 

X-rays have proved to be a useful tool in 
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biological research because with appro- 
priate doses the experimenter can produce 
a wide variety of effects, ranging from re- 
versible reactions, such as a retard in the 
growth rate or a change in the viscosity of 
the protoplasm, to irreversible reactions 
and ultimate death; from minute changes 
in a single chromosome, which result in 
alterations in the hereditary material, to a 
complete breakdown of all cell constituents. 
Between the smallest dose wliich produces 
a recognizable effect and a full lethal dose 
for the same kind of cell, the difference is 
great, whereas for other agencies, such as 
temperature or chemicals, it is compara- 
tively small. Thus 50 r will cause a definite 
but temporary decrease in the rate of mi- 
tosis in tissue-culture cells ; a dose of 750 r 
permanently reduces their rate of growth, 
while more than 13,000 r must be given to 
cause a delayed lethal action in all of the 
cells. It is because of these wide varia- 
tions in the dose that may be applied within 
the physiological limits of the cell, and be- 
cause of great differences in sensitivity, 
that ‘ ‘it is possible by the use of radiations 
to destroy certain types of cells, as though 
by a surgical operation of surpassing deh- 
cacy. We can also reach within the ceU 
and effect changes, particularly in the 
nucleus” (19), 

The most obvious effect of x-rays on 
growing cells and tissues is a retard in the 
division rate. This may be seen at once in 
tissue cultures, in which a dose of 240 r 
produces an immediate drop in the number 
of mitoses (69). Those cells which have 
already begun to divide complete the proc- 
ess, but those in the resting stage remain 
in that condition for some time. Later, if 
the dose has not been too severe, they re- 
sume their mitotic activity. 

The retard in the growth rate of seed- 
lings was first employed as a measure of 
dosage as early as 1915 (60) and has since 
been extensively used for this purpose. 
The conclusions drawm by many who 
adopted this method were faulty, chiefly 
because too few specimens were used. 
But with appropriate methods and suffi- 
cient numbers, significant results mav be 


obtained. Henshaw (33) has used t 
amount of retard as a measure of sen: 
tivity of seeds and seedlings at differe 
stages of development and under vario 
external conditions. 

After light doses the retard is tempora 
and may be followed for a short time by 
growth rate even faster than that of t 
controls. This response was long consi 
ered to be due to a direct stiniulati; 
action of the radiations (38, 41), It w 
assumed, without adequate support, tli 
human tissue cells respond in the same wa 
and the term ‘‘stimulating dose” came 
be used among therapists. But those w: 
have employed large numbers of seeds ai 
seedlings, in which the effect can be me 
easily detected, have failed to find eviden 
of real acceleration. There is no increa 
in germination, or increase of vegetati 
parts which results in greater dry weigl 
An extensive summary of this topic h 
been made by Johnson (37). 

After heavy doses the growth of sec 
hngs and embryos continues for some tin 
but the organisms sooner or later die ah 
developing into bizarre forms. Knuds 
(39), however, found that fern spor 
after a dose of 50,000 r, lived and grew, '■ 
though they did not germinate, and tl^ 
some individuals remained alive a; 
healthy for as long as eighteen mont.; 
The abihty of adult cells to sur\dye e^. 
greater doses is remarkable. The isolal - 
frog heart after receiving 100,000 r ina-, 
tains its normal rate and amplitude o ci,: 


ction (64). ' 

rhe response of protoplasm, nrst 
ibed by Lopriore, has already been nr.jj 
ned. By means of motion pictui;, 
ler reactions of living cells can 3e se. ^ 
nti (13), who used beta and gamma 

rachui demonstrated that mov^-, 
wandering tissue-culture cells 
sed, the cells rounded ^P> 
ir smooth outlines, and . 

ted. Under the intense radiation c 

yed, cells in actual division 
complete the process.^ ,, 

„d that a dose " per mimri) 

.rpri at the low rate of 16 P ' 
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Kixinced about tbe sumo rcs\iUs. The cell 
«!! appears to ire csireciully viihieruhle, 
icf frequently tlie cell hursts, allowing the 
ffolophsm to escape. Tumor cells he 
iciutid more sensUive than normal colls, 
bllicm lie noted the formation of vacuoles, 
aiespoiisc wliieli follows the ap]rlication of 
3 V injurious agents mui is associated 
iiitli the pliciiomcnon of coagulation. 

.Ulieon,' to explain the reaction of cells 
io radiations was proposed in Itlld by 
Eotdier (11), who noted that proteins ir- 
ndiated in vilro lost their solubility mrd 
rae precipitated in the forur <rf fme grrur- 
dfs. Tills denaturing effect would ac- 
Mt, lie helicYcd, for all the ohserved 
sMar reactions. T'he doses he used to 
poduce tliis clTccl were. horYcvcr. far 
saier tlmii those rYhich iujurc living 
■ dj, Weis ami Thiele (7d). using a dnrk- 
r iA uliramicroscope, observed the de- 
' nluring reaction after much smaller doses 
iin those used hy Bordicr, hut still of 
^ csderablc magnitude. Weis (72) claims 
' ht it can he seen in living colls, but the 
j is not convincing. Should the 
" {'-saturation occur after small doses, cells 
odd undoubtedly be injured because of 
jc afiinity of their proteins for 

: jr ’‘''5 means certain that 

■ri under tlicsc conditions. 

proposed the theory^ 
idi'- release bound calcium from 

(ci ^o’‘tex, a reaction which results 
^^’^J’Tuefaclion of that structure, 
ifc A ' increase in its perme- 
'd-^' 1 same lime there is a gen- 

membrane, as a 
H • ’nipturc. The 

enter the protoplasm, 
^ iiquefaction and then co- 
•inump ’ ^^^*^^Punied by the production 
"Thus wo have a 
? «omt delicacy, one tliat 

ebseni'i 

ordinary co- 
^ such '^^^^^^ly^Wpotheticalinecha- 

or 

reaction accounts 
ees not explain) the mor- 


J 

:0' 

# 


f VJliV CliCVVr 

ior the radical colloidal 
"^iti^out recourse either 


phological coircomitants of radiation ef- 
fects, and for the fact that the stimulating 
and injtinous efTocts of the rays in proto- 
plasm arc essentially the same as the effects 
of other effective physical and chemical 
agents.” 

An analysis of some phases of the fer- 
tilization jirocess can be made with the aid 
of radiations, for the nuclei of the gametes 
can he injured in varying degrees wiUiout 
preventing tlie cleavage of the egg. In 
iJjis way information is obtained on the 
role idaycd liy tlie cytoplasmic portion of 
the sjierm and egg. Following Bardeen’s 
early work, the Hertwigs (M.5) made an 
extensive study of the action of radium 
radiations on lioth spenn and eggs, and 
di.m'overed that tlie greater the dose given 
to cither gamete prior to insemination, the 
more regular was the course of develop- 
ment. This jmrnciox they explained on the 
assum])tion that a moderately injured 
sperm nucleus attemjus to fuse with the 
normal egg nucleus hut, in so doing, inter- 
feres with the process of cleavage. After 
heavy irradiation it initiates development 
hut takes no part in the ckan age process, 
which is therefore haploid. So also tlie 
irradiated egg, after fertilization with 
normal sperm, divides under the influence 
of the sperm nucleus, the egg nucleus play- 
ing no part in the process. 

Simon (Go) repeated and amplified this 
experiment, using x-rays, gamma rays, and 
ultraviolet rays on frog eggs and sperm. 
With ultraviolet, the Hertivig paradox was 
evident, but after treatment with x-rays or 
gamma rays it appeared only occasionally. 
Dalcq (22) made a cytological study of 
this material and found that embryms de- 
veloping after the ultraviolet treatment 
had a haploid constitution, as Hertwig 
postulated, but that those developing after 
treatment with the shorter radiations, al- 
tliough frequently haploid, were neverthe- 
less abnormal. 

That the doses used were too small was 
shown by Rugh (61), who found that, whei 
irradiated frog sperm is added to normal 
eggs, the number of embryos that hatch 
decreases to practically zero as the 
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increase from 15 r to 1,000 r. But with 
doses greater than 1,000 r there is a rising 
curve of hatching percentages, which may 
reach 90 per cent at 50,000 r. These 
embryos probably have a haploid consti- 
tution. Later Rugh and Exner (62) modi- 
fied the experiment by using bullfrog sperm 
and leopard frog eggs. Under normal con- 
ditions, fertilization occurs but develop- 
ment goes no further than the gastrula 
stage. There is an incompatibihty be- 
tween the two gametes. With increasing 
doses applied to the sperm, more and more 
eggs develop beyond gastrulation, until 
after a dose of 66,000 r, 80 per cent of the 
embryos hatch and develop into tadpoles. 

It appears, therefore, that by sufficient 
radiation the incompatible substance in 
the bullfrog sperm can be destroyed; de- 
velopment is thus a kind of artificial par- 
thenogenesis. According to Rugh, the 
eggs inseminated with irradiated sperm 
show a normal cleavage pattern and cleav- 
age rate. But Henshaw (31) reports that 
sea urchin eggs inseminated with irradi- 
ated sea urchin sperm divide more slowly 
than normal. He believes that the delay 
“varies with the rate at which some sensi- 
tive substrate is being changed or de- 
stroyed by the radiation.” It is by such 
experiments as these that the factors in- 
volved in the fertilization process can be 
analyzed. 

Changes induced by x-rays in chromo- 
somes have been studied since Perthes 
(55) first described their swollen shapes and 
abnormal behavior. Since that time de- 
tails of the irregular distribution, the for- 
mation of multinucleate cells, the occur- 
rence of two or more mitotic spindles, and 
other reactions have been fully described. 
Some obvious abnormalities are of special 
interest from tlie genetic point of \’iew. 
“The smaller, less conspicuous and often 
A'iable chromosome alterations which have 
proved to be most valuable and significant 
cytogenetically, were almost completely 
overlooked” (28). Three general types can 
now be distingxiished. Chromosomes may 
become stick}’- and clump together (2) and, 
when separating, may spin out chromatin 


bridges; excessive clumping prevents the^sl 
completion of mitosis. A second effect is:ii 
the breaking of chromosomes, either tem--5i- 
porarily or permanently; a third effect is'-q 
the gene mutation, which obviously is not^Dj’ 


visible. 


::£(i 


The sticky quality may be due to a 
change in the nucleic acid which forms 
coat around the chromosomes when they-,,jf 
condense preparatory to division (l-l).:-j5j. 
This condition was apparently the cause,^j^' 
of the genetic results obtained by Mavoi^,^!^ 
(47), who was the first to find hereditary)”^^ 
changes in x-rayed Drosophila. In his 
periments Mavor crossed irradiated fe(; 
males having a dominant character 
recessive males. Normally all the prog-, 
eny should show the dominant character,,' 
but he found a number of males which re' ° 
sembled the fathers. This result had beer 
found occasionally in the offspring of non- 7*^® 
irradiated parents and is due to the 
that the X chromosomes of the female, in-'W 
stead of separating during the maturatior^ 
process, remain together. As a result, one ' snii 
daughter cell receives two, and the othci-^oi 
none. Radiation increases the frequency-'^ pf 


of this phenomenon, known as., 
junction, by about twenty time 
because the increased stif'T^iv 
chromosomes prevents their 
Subsequent tests have shop 
crease is proportional to 
The second effect pre 
consists in the breaki ^ 

This may be caused by 
gether in certain plac 
quent pulhng apart un< 
the spindle fibers. Th’ 
re-attached to the s 
their original orien 
position; or they m^ 
ends of other chru 
priate breeding exj " 
to determine preci..~ 
have been involved 
what manner re-at 
how much may haA 
It is beymnd the sc- 
sent the genetic ■ 
conclusions. They 


dis'^Hot 
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fetlicrwilh cvtological jiroof of the altcra- 
[«, by Dobzhansky (2'1). 

The possibilily of oblaininfi gene imila- 
tisns by the application of radiations, 
tinted at by DeVries, was explored by a 
nanibcr of investigators, but for some years 
vlilioiit success. Ivlorgan and his collabo- 
rators tried radium rays on Droso/fliila 
IS)] but were not satisfied that their re- 
ritswerc significant. Little and Bagg (do) 
exposed mice to x-rays and obtained an 
Erdoubted mutation, but rc])etitions of 
tie experiment were not .successful. It was 
cot until lfi27 that Muller (ol), who had 
bug studied spontaneous mutations in 
Drosophila, and had devclojoed elegant 
mhods for their quantitative study, 
Hccceded in obtaining positive evidence 
that x-rays greatly increase the mutation 
rate. At the same time vStadler (117) found 
mutations in irradiated corn and barley, • 
ad Goodspeed and Olson (27) in tobacco. 
Since that time numerous investigations, 

-I which both animals and plants have been 
have demonstrated that the number 
w mutations produced by radiations is 
proportional to tlie amount of energy' ab- 
rorbed. This is true whether doses of high 
intensity are used, or divided doses of low 
wtensity are applied over a long period. 

e mutation is apparently' a change in 
^ ^ g^ne, and is not reversible, that is, a 
Jum to the original condition docs not 
onnally occur. But subsequent irradia- 

ta^dor^'' cause a reverse mu- 


production of these effects is not de- 
^ ent on the wave lengtli of the beam. 

producer roentgens, 

i^hether in 1 quantitative effect 

5 j[p , are used, or highly 


>i not ■ ^^y®- The rate of mutation 

tiigg usuced by the temperature at the 


time of 


exposure. Vffiether the genetic 


is brought about' b7a s7gle qTa^' 


^ hit nt- u ~ ^ ^ 

W Qy ’ ^ chain, of events initiated 
debate ^ subject of lively 


kliiabl ^ burnish genetics with an in- 
ebr Studying mutations 

eniosotnal aberrations of various 


kinds because they' greatly' increase the 
number of such jihenomciia over tliat 
found in nature. These changes in the 
hereditary material are apparently the 
same as those that arise spontaneously. 
The significfince of this fact has been com- 
mented on by Muller (.52), who has made 
many notable contributions to genetic re- 
.scarcb. “If spontaneous mutations sen'e 
as a basis for evolution (no other basis has 
been found), then artificially' produced 
mutations likewise must include amongst 
them artificial building blocks of evolution 
as good as the natural stones.” 

THE SENSITIVITY PROBLEM 

Differences in sensitivity' to radiations 
among different kinds of cells, in cells at 
different ]ieriods of the life cycle of the or- 
ganism, and at various stages of mitosis, 
attracted the attention of the first radio- 
biologists. Much information on this 
topic has since been obtained, and theories 
to explain the phenomenon have been pro- 
posed, y'ct little progress has been made to- 
ward the solution of the problem. 

Tliat sensitivity changes rapidly during 
mitosis is clearly' demonstrated, but there 
is little agreement on what stage is the 
most susceptible. Holthusen (36) con- 
cluded that in A scans eggs the metaphase 
is the most vulnerable period. This is also 
Uie opinion of Whiting (74), who has made 
extensive experiments with the eggs of the 
parasitic wasp Habrobracon. The differ- 
ence in sensitivity betxveen the prophase 
and the metaphase of the first maturation 
division is truly great. Exposed during the 
former period, half of the eggs fail to hatch 
after a dose of 11 ,800 r ; exposed during the 
metaphase, 450 r suffice to produce the same 
result. Thus the latter stage is about 
thirty times as sensitive as the former. 
Vintemberger (70) states that in the frog 
egg, sensitivity is low at the prophase and 
rises until the telophase is reached. The 
latter is about six times as susceptible as 
the prophase. Opposed to these views is 
the opinion that the prophase is the most 
sensitive stage (69), and that the meta- 
phase is the least susceptible period (43). 
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During development there is a progres- 
sive loss of sensitivity. A single example 
will suffice to illustrate this point. The 
eggs of Drosophila grow more susceptible 
from the time they are laid until cleavage 
ceases, a period of about two hours (54). 
Thereafter they rapidly become less sus- 
ceptible, except at the time of gastrulation, 
a critical period in the development of all 
kinds of eggs. The median lethal dose 
for young eggs is 190 r; for the young larva, 
1,300 r; for the adult fly about 100,000 r. 
Woskressensky (75) has presented accurate 
data which show that the decrease in sen- 
sitivity with age is synchronous with a 
decrease in growth velocity. It is possible 
to predict the time of death of an irradiated 
embryo if the dose and the age of the in- 
dividual at the time of exposure are known. 
By increasing the normal growth rate, sen- 
sitivity should also be increased. Experi- 
ments with developing Ascaris eggs (36) 
and Drosophila eggs (53) show that this is 
indeed true. The rise in susceptibility, 
however, is comparatively small, while the 
increase in the rate of cell division is large 
in comparison. The two phenomena are 
not parallel, indicating that other factors 
than these are operating. 

The generalization of Bergonie and Tri- 
bondeau that the sensitivity of cells varies 
directly with their reproductive capacity 
and inversely with their degree of differen- 
tiation is, with important exceptions, true. 
This is seen in the results of experiments 
on regeneration. The early work of Bar- 
deen and Baetjer (6) on fresh-water pla- 
narians showed that after exposure to x-rays 
no new tissue was produced, nor w'ere lost 
parts restored. The specialized cells of 
the digestive, muscular, and nenmus sys- 
tems were not injured, but the unspecial- 
ized or formative cells which take part in 
the process of regeneration had lost their 
power to divide. This was true also of the 
reproductive cells. More than twenty 
years later Curtis and his colleagues (20) 
also using Plaiiaria, a favorite form for 
studies in regeneration, demonstrated that 
there is a direct relation between the num- 
ber of formative cells remaining alive after 


irradiation and the amount of rcgciic 
tion which ensues. Thus, by taking 
vantage of the highly susceptible natun 
these undifferentiated cells, he was abh 
show that they are directly coiicernec 
the process of regeneration. The effec 
irradiation appears soon after exposi 
while the differentiated tissue cells are 
visibly altered. 

The experiments of Butler and his i 
leagues (12) on regeneration in ampliib 
larx’^ae also demonstrate that undiffer 
tiated cells are highly susceptible. W 
a lar\ml limb is amputated, the cells in 
proximity of the cut surface underg( 
process of dedifferentiation and form a 
or blastema over it. From this struct! 
tissues to replace the lost parts are fon: 
by the differentiation of cells composing 
If the blastema is irradiated, its power 
differentiate is suppressed, and no reg 
eration follows. Indeed, the cells in 
amputated stump of the limb unde 
dedifferentiation and the limb finally ( 
appears. But the larva as a w'hole is : 
affected by the doses used. Thus it appc 
that cells normally somewhat resisti 
quickly become susceptible when they 1 
their normal characters and assume a 
differentiated condition. 

It has long been realized that the sci 
tivity of cells and organisms can be 
creased or decreased by changing tli 
environmental conditions, particularly i 
temperature and the state of hydratii 
The interpretation of the results i.s i 
easy. Each change affects vital proc^ 
in different degrc ■ he stun of varic 
changes is Avh ' 
which make i 
lyzed. 

Variou’’ 
while ch 
lower t 
tivity i. 
other a 
such CO 
(3) res 
w’hen 
their 
Maxw 
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trains al the temperature of liquid air 
MS?'’ C.) and found that, while many 
Uinjurecl, their subsequent growth ex- 
ceeded that of the specimens irradiated at 
loom temperature. 'I'hey conclude that 
tie death of the grains which succnmbccl 
to the treatment is not primarily due to 

teinpcraturc-dcpcndent thcrmochemical re- 
setions occurring at the time of exposure, 
blit that factors which ]>roducc delayed 

hath arc diminished by extreme cold. 

The effect of x-rays on a warm-blooded 
animal chilled during ex]msurc has been 
studied by Evans and his associates (2.>), 
dio irradiated rats at temperatures rang- 
rngfrom 37° to 0'^ C. In all cases the dose 
ras 2,010 r. At the lowest temperature 
no effect on the skin could be seen ; at 
1?° C. there was a slight epilation, while 
at 37° C. epilation was complete. Ihe 
luthors believe that lowered metaholisni 
luring exposure may be the controlling 
'actor in determining sensitivity. 

The experiments with the rat skin and 
he com grains are comparable, for in each 
!ase the temperature used was the mini- 
Bum which could be withstood for a short 
ime. But the otlier seeds and the eggs 
aentioned above may be frozen for long 
;eriods without injur>^ The fact that this 
datively moderate degree of cold has no 
jffect may not be significant, but organ- 
jims exposed while chilled to the lowest 
-niperature at wlrich they^ can sur\'ive are 
l^ss sensitive than they are at their normal 
i'^mperatures. 

When cells are irradiated and tlieii 
hilled for varying periods, the apparent 
hectiveness of the rays is diminished; a 


same way. sStrangeways and Fell (68) 
found that irradiated cultures of six-day 
chick cmbiyos survive if incubated at 5° C. 
but die when kept at normal incubation 
temperatures. These results are inter- 
preted to mean that when cell division and 
metaholisni are at a minimum, cells can 
partially recover from their injury. 

q'hc early observation of Koernicke that 
seeds show increased sensitivity to ^^dia- 
lions after taking up water has been fol- 
lowed bv a few attempts to detenmne more 
nrccisclv the relation between water con- 
tent, cell activities, and susceptibihty. 
Petry (56) concluded that sensitivity in 
seedlings is a function of the degree of hy- 
dration. In the presence of 
cal iransformations are induced and these 
lead to injury^ Hcnsliaw and Francis (34) 
have measured the rate at which water is 
absorbed by wheat seeds, the rate of oxy- 
gen consumption, and the changes in sen- 
sitivity during early growth^ In & 
six hours, water is absorbed rapidly but 
sensitivity remains almost unchanged. 
vSubsequently' the rate of water intake is 
reduced, while sensitivity shows a notable 
increase. This occurs before cell division 
commences. During the entire P^nod the 
rate of oxygen consumption rises steadily, 
ifthe reverse experiment, seedlings were 
«ed and then irradiated. The result was 
a definite decrease in sensitivity. The au 
thors conclude that no quantitative rela- 
tion exists between 

e,h>;nrotion oxygen consumption, and mi 
tosis but that sensitivity rises when water 
is absorbed and growth commences. 


proportion sur\dves than in samples 
'^pt at normal temperatures. Holthusen 
showed this to be true for Ascaris eggs. 
Samples incubated at 22° C. after exposure 
■ wved about two and one-half times as 
abnormal forms as were found in 
®®Ples incubated at 2° C. More re- 
Cook (16) reported that, when these 
having received 6,000 r, are kept at 
p'l 1 or 2 per cent develop normally; 

'Jbfkept at 5° C., 45 per cent are normal, 
culture cells respond in irAtch the 


physiological responses 
The way in which x-rays produce their 
effects has been the subject of much specu- 
lation and a considerable amount of re- 
V, Tt is o-enerally agreed that the 
primary effect is an ionization which tends 
to transform complex molecules into sim 
pier compounds. Under ordinary condi- 
tions of exposure the amount of chemical 
change is Snail, but chain reactions may 
be set up which ultimately affect the en- 
tire cell. It is possible, for example, tha 
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diosion is delayed, the amount of delay 
increasing with the dose. This is an ob- 
nous sign of injury. If now the irradiated 
eggs are not fertilized at once but only 
after interiLils ranging from 10 to 220 
minutes after the end of the exposure pe- 
riod, the delay in the onset of cleavage is 
lessened, an indication of partial recoi’^crjL 
The delay is an aiiproximately exponen- 
tial function of the time interval between 
the end of exposure and the moment of 
fertilization. In another investigation, 
Henshaw found (32) by studying the larvae 
developing from eggs treated in this way, 
that the period of recovery’^ is apparently 
limited to the interval between exposure 
and fertilization, that is, to a quiescent 
period. 

Quiniby and MacComb (57) use a dif- 
ferent approach for estimating the amount 
of recovery in the human skin. The dose 
needed to produce a definite reaction after 
two exposures separated by various time 
intervals is larger than the single dose 
which will give the same reaction. The 
difference represents the magnitude of the 
dose from which the tissue has recovered 
during the interxml. In the first twenty- 
four hours they find a (57 per cent recovery 
rate; for the second like period, 31 per 
Unlike the recovery’’ rate found for 
Arbacia eggs, that of the human skin cannot 
s expressed by a simple exponential curve. 
The conditions in which recovery can oc- 
cur have received little attention. In view 
f the experiments already mentioned, 
w which irradiated cells and organisms 
^cre chilled after exposure, the conclusion 
uiay be drawn that recovery occurs when 
activity is at a minimum. Lea 
p presenting a theory of action of 
ca lations on biological materials capable 
^ recovery, cites the observation that tis- 
^ue-culture cells exposed shortly before 

celT divide exhibit a delay in 

division, while those exposed some 
^curs before their normal time of mitosis 
uot. He remarks that “it is probably 
c to say that a given dose of radiation 
uces the same physical and chemical 


changes in a cell due to divide an hour 
hence, as in one due to divide live hours 
hence, yet on account of the times avail- 
able for recovery being different, the one 
cell finds itself unable to commence divi- 
sion at the proper time, while the other 
cell enters mitosis entirely according to 
programme.” 

Marine Biological Laboratory 
Woods Hole, Mass. 
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Modern Physics and the Discovery of X-Rays 
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A mong the ^iost striking practical 
developments resulting from the dis- 
coveries of modem physics are radio and 
the atomic bomb. Both are fruits of the 
discover}’^ of x-rays. In our effort to under- 
stand the nature of the world around us, 
prominent recent advances include knowl- 
edge of the arrangement of atoms in crys- 
tals and molecules, recognition of the 
several elemental particles of which atoms 
are built, the electron and the nucleus, the 
proton and the neutron, the positron, the 
mesotrons, and so on, and something of the 
way in which these particles combine to 
form atoms. We have learned in the the- 
or}’- of relativity the laws of motion of 
stars and atoms moving at very high 
speeds and more precise laws of gravita- 
tion. In the quantum theory we have 
greatly improved our understanding of the 
nature of light and x-rays and have learned 
how to describe the motions of atoms and 
the parts of atoms. All of these new find- 
ings stem from Rontgen’s discovery of 
x-rays fifty years ago, and in their devel- 
opment x-rays themselves have been used 
as a vitally important tool. 

We might point out, also, how chemistry, 
geolog)', biology, and philosophy have been 
enriched by Rdntgen’s discovery. We 
could show how the electronic tools have 
stimidated the growth of industry, how 
the electron tube has made possible not 
only the radio but also the long-distance 
telephone and greatly improved telegraphic 
communication. We could describe the 
use of x-radiation and radium in the diag- 
nosis and treatment of diseases. All of 
these have come from the discovery and 
use of x-rays. They are, however, part of a 
larger stor)' that we cannot here take time 
to tell. 

Two years before the discover)’- of x- 
ravs, in his statement of the purpose for 
which the new Ryerson Physical Labora- 
tor\' of Ute University of Chicago was 


built. Professor A. A. Michelson noted 
that the fundamental principles of physics 
had been well established. The future of 
physics research, he explained, lay in mak- 
ing more precise measurements of the 
known physical constants. It was for sueh 
precision measurements that the new 
building was designed. This attitude to- 
ward physics was common to the leading 
thinkers of the period, who from the time 
of GaKleo, through Newton, Faraday, Max- 
well, and Helmholtz had developed an 
elegantly organized description of how 
events in the physical world happen. Ours 
was a determined world, precisely prediet- 
able according to laws that were clearly 
understood. 


X-RAVS 

As typical of the scientific work of the 
)eriod, Wilhelm Conrad Rontgen was Uicr 
;ngaged in a careful study of the densi ic- 
)f various crystals. It seems tia 
mmediate occasion for turning Ins mtercs 
-o new fields was a publication by Lenar 
an experiment with cathode rays s nk n 
1 thin window from which rays (vhic 
to be called "Lenard rays”);™-* 
serx^ed to emerge into the surroundi 
Lenard assumed that these 
ode rays themselves, which ^ 

thin window of the discharge 
could go a few centimeters 
the air. Rontgen was not 
surmised that perhaps t le ray pj.o(luce( 
tube were of a different nature, pro ^ 

possibly by the cat lo Jy - ’ j.],aractcr 
considerably more siniila 

He accordingly set up equ p .^j 

to Lenard's but 'vH’ ^ r.,r 

for the cathode rays ^nc 

rounded his discharge „ettin; 

paper to keep the com 

out, and had a cr)'sta s' j pglit f 
monly used to obserxe ultrax 
c-fso T^'Vint would happen. 
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Hou’ Roulgcn saw the lltjorcsciiig crys- 
tal when Uie electrical discharge was 
passed through the e^’acualecl tube is now 
a matter of familiar histoiy. Otto Glasscr 
sets the probable dale of tin's event as Nov. 
S, 1895. From there on, developments 
were rapid. Before announcing his dis- 
cover)', Rontgen himself made so thorough 
an investigation that for the nc.\t several 
years tlie investigators who rushed ijito 
(lie field added little more than refinement 
of detail to the statements about the prop- 
erties of the new rays made in his own ini- 
tial publications. The elTect on a photo- 
graphic plate, tlie electrical conductivity of 
the surrounding air, the slight efTect on the 
retina of the eye, the remarkable penetra- 
tion but partial absorption of the rays 
traversing various materials, the sharpness 
cf shadows, unsuccessful attempts to re- 
fract, reflect and diffract the rays, even a 
tr)' at reflecting the rays from a crystal of 
ralcite, were described in Rontgen’s pub- 
lications of 1896. His was a triumph of 
individually conducted research. 


ELECTRONS 

ft was, however, the uses to which the 
new rays were put that made tliis discov- 
IT pf such extraordinary importance, 
“thin a few months, wdth the help of x- 
the existence of ions was demon- 
strated. For years the idea of electrically 
^ arged atoms and molecules had been 
•ised in the effort to e-xplain the electrical 
conductivity of flames and of salt solu- 
lons. A,t a time, howcA'cr, when one 
®uld not be sure even of the existence of 
^ oms and molecules, the theory of ions 
I httle acceptance. It was when J. J. 

! ^ omson and E. Rutherford showed that 
made conducting by x-rays could carry 
M so much current but no more, and 
at when the exposed air was passed 
^^’'ough a strong electric field it was no 
°ager conducting, that people were ready 
accept the ionic hypothesis. These 
properties predicted on the assump- 
f which there appeared 

other explanation. 

^otn this discov'ery of ions came in turn 


a long line of scientific and practical con- 
sequences. Combining the concept of ions 
with Faraday^'s laws of electrolysis gave to 
Arrhenius the firm basis for the theory of 
electrolytes, which gave impetus to new 
developments in physical cheraistr}'. John- 
stone vStoney noted that this theory re- 
quired that the charges on each ion should 
be small multiples of a definite unit, for 
which he suggested the name “electron.” 
J. J. Thomson surmised that cathode 
rays consist of tiny “corpuscles” carrying 
negative charges of this magnitude, and by 
a brilliant series of experiments measured 
approximately the charge and the mass of 
these “electrons.” Here was a particle 
2,000 times smaller in mass than the light- 
est atom. What had been named “the 
thing that can’t be cut” is therefore itself 
composed of smaller parts. Thus came 
our knowledge of the electron and the be- 
ginning of our effort to learn the structure 
of the atom. 

\Aniat the discovery of the electron has 
meant is in itself a story worth many vol- 
umes. Its exploitation in the electron 
tube, through the radio, sound-movies, 
radar, etc., has changed our social life, our 
economy, our political development, and 
has played a crucial part in the outcome of 
the recent war. On the scientific side, one 
of the many uses of the electron has been 
as an object for study w'hile moving at 
speeds approacliing that of light. It was 
the new phenomena thus presented that 
led to the theory of relativity, with its 
far-reaching implications concerning the 
relations of time and space and of matter 
and energy. 


RADIUM 

The early x-ray tubes of the type used by 
Rontgen glowed with a green fluorescence 
while emitting x-rays. Though Rontgen 
himself knew the two phenomena were of 
entirely different origins, Becquerel started 
from this observation to search for possible 
penetrating radiation that might be emitted 
by natural salts that show fluorescence. 
Among such fluorescing materials are vari- 
ous compounds of uranium. When these 


536 


Arthur H. Compton 


Kovcmbcr IOTj 


materials were placed on a black paper- 
covered photographic plate, they left their 
images. It was immediately noted that 
the non-fluorescent compounds of uranium 
were just as effective as were those that 
showed fluorescence. However, the dis- 
covery of radioactivity had been made. 
Here were natural materials which of them- 
selves emit rays having effects like x-rays. 

There followed an intensive study of the 
materials that show this remarkable char- 
acteristic of radioactivity. In addition to 
the then familiar elements uranium and 
thorium, polonium and radium and a score 
of other new radioactive elements were dis- 
covered. Rutlierford, Soddy, Mme. Curie, 
and many others shared in showing how one 
atom emits a positively charged helium 
atom or a negativel}'’ charged electron and 
becomes an atom of different chemical 
properties, a natural transmutation from 
one chemical element to another. The 
energies involved in these radioactive 
changes were a million times greater per 
atom til an those in ordinary chemical 
processes such as combustion. But no way 
could be found whereby the rate of trans- 
fonnation from one element to another 
could be changed. This rate was one of 
nature’s established facts. 

By the use of rays emitted by radioac- 
ti\'e materials man}'’ important discoveries 
were made. Among them was the fact that 
each atom has within it a tiny “nucleus,” 
only a ten-thousandth the diameter of the 
atom itself, which possesses nearly all of 
the atom’s mass. By bombarding var- 
ious substances with the alpha particles 
(charged atoms of helium) thrown off by 
radium, and noting how these particles 
were deflected Ijy the materials they trav- 
ersed, Rutlierford was able to show that 
the nucleus of each atom has a positive 
charge which in electron units is equal to 
about half of its atomic weight. Around 
this nucleus circulates an equal number of 
negative electrons, fonning a kind of atmos- 
phere. Thus was blazed a trail which has 
led to the complete solution of the elec- 
tronic structure of the atom. 

Then came the remarkable discover}’’ of 


atomic “fission.” As a result of sliootini 
an alpha particle from radium against ai 
element of low atomic weight, such as lith 
ium or beryllium, a new kind of particli 
called a “neutron” is produced. This par 
tide is like the nueleus of a hydrogen aton 
except that it has no electric charge. If i 
neutron in turn falls on an atom of the spe 
cial kind of uranium that has atoniii 
weight 235, the nucleus of the atom is spli 
into two roughly equal pieces and in tlv 
process emits further neutrons. If tlie.si 
neutrons are in turn caught by other atom 
of U-235 the process is repeated, emittin! 
stiU further neutrons, and so onindefinitclv 
Each such “fission” liberates a hundrei 
times as much energy as is given out in tin 
already highly energetic process of radio 
active disintegration. This is the atomii 
chain reaction which goes on explosivclj 


in the atomic bomb or in a controllabl 
manner in the chain-reacting piles used t( 
make the plutonium used in such boml)S. 

Not only did the x-ray tube fortuitous!} 
guide us to the hidden store of atomic 
energy. At many stages, also, studies oi 
x-rays and radioactivity have been inter 
twined, so that the growth of each subjed 
has been connected intimately uath tin 
other. Now in bringing the greatest o: 
all wars to a dramatic close, and in making 
available a source of energy' vastly greatci 
than the fuel at man’s disposal, atomic its- 
sion has justified all the hopes ^ 

mis, Rutherfords, Curies, and Rontgeas, 
whose labors have brought us this I ro 
thean gift. 


THE NATURE OF THI.N'GS 

For understanding the nature of 
orld we live in, however, the 
emselves has during tlm last fi } . 

,en perhaps the most errcct.«jfj_.^ 
ethods of research. In !■ 1- 
,d his collaborators found 
uld be diffracted by ‘^Is 
diffracted on passing throng • 

3 ven cloth. This showecl at « ^ 
rays act like waves, jus a. ” 

.a also Oiat erj'stal= fidcs. 

regularly spaced la}crh 
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Investigations by the Braggs and others 
demonstrated that these particles arc, in 
fact, tlie clieinical atoms, and from the 
manner in wliicli tlicy diffract x-rays it was 
posible to learn the exact arrangement of 
tee atoms in all the ordinary ciwstals. 
On the otlier hand, led by Moseley, the 
study of the spectra of elements used as the 
targets of x-ray tubes showed remarkable 
results. A regularity appeared in these 
spectra tliat made it possible to arrange 
the elements in a simple scries of atomic 
cumbers, starting with hydrogen as one 
and continuing to uranium as 112. Com- 
bined with the theory put forward at the 
same time by Bohr, it became evident 
iat tliis atomic number is tlic number of 
dectrons belonging in the atmosphere of 
iich atom. Thus anotlier important step 
ns taken in learning how atoms are made. 
With regard to its effect on our attitude 
■iward tire world, the most unexpected 
^d far-reaching discovery of modem 
•hysics is perhaps that all the elcmen- 
'^0' pieces of which things arc made hav'e 
characteristics of both waves and 
.articles. This paradoxical duality came 
f ^'Sht first in experiments on the na- 
ffe of x-rays, which can be diffracted as 
•I'es from a ruled grating or can collide 
^ an electron as one billiard ball bounces 
^iiother. This supplied tire final 
needed to establish a general 
luantum theory of mechanics that 
^c> particles of atomic size as 
“ as to ordinary things. The theory 
these experiments with x-rays 
particles should show 
^ characteristics of waves, and that, 
future of events on an 

tistipli predictable only as a sta- 

w P*'c»bability. Electrons and neu- 

kinds of 

the te hus been possible to make 

H w predicted properties of 

files particles, and the actions 

satgt are found to be indetermi- 

'^ccord'^^ predicted degree. 

^^alaie mechanics that Ront- 

S^iceso'"’ ^^Pface once said, an intelli- 
comprehensive that it would know 


completely the existing physical state of 
the world .should see both the past and the 
future as if they were present. The result 
of the new quantum mechanics is, on the 
contraiy, to show that there is a necessary 
range of uncertainty in any prediction of 
the future. For atomic events, and all 
larger happenings, such as the explosion of 
an atomic bomb, in which the result de- 
jrends ujron some individual atomic event, 
the uncertainties thus introduced into 
future actions arc so great that only sta- 
tistical statements as to what will probably 
happen have any significance. In the case 
of astronomical phenomena we deal with 
occurrences in which so many actions are 
concerned that the statistical predictions 
amount to practical certainty. As to the 
uncertainty of human actions, which de- 
pend upon nervm currents involving small 
numbers of molecules, the degree of uncer- 
tainty is unknown. We can merely say 
tliat if physics is the sole determiner of 
human events and our intentions are of no 
effect, then our future actions are not de- 
termined by the present situation, but 
probably ufithin rather wide Hmits are 
a matter of chance. Since the day that 
Lucretius, in his De Rerum Natura, asked 
how free will was to be reconciled with a 
world whose atoms are governed by pushes 
and pulls, men have felt that the deter- 
mined world of science presents a formid- 
able barrier to belief in the effectiveness of 
purpose. For those who have grasped the 
meaning of the quantum mechanics, this 
barrier has ceased to exist. 

HISTORICAL SIGNIFICANCE OF RONTGEN’S 
DISCOVERY 

For the person who is concerned with 
the growth of the distinctively human 
attributes of man, it is such consequences 
as these that are the true measure of the 
greatness of Rontgen’s work. If, indeed, 
science is the great intellectual quest of the 
modern world, his discovery is one of the 
greatest achievements of the age. There 
are those, however, who want to measure 
importance in dollars, or in the shaping of 
national destiny, or in terms of human life. 
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Even in such practical terms the discovery 
of x-rays should be reckoned as an out- 
standing event in man’s history. 

As to human life, one could show that the 
direct effect of the use of x-rays and radium 
in diagnosis and therapy has saved a num- 
ber of lives that is comparable with the 
number of soldiers killed in a world war. 
In terms of dollars, the money spent by the 
United States in building and using radio, 
radar, and atomic bombs, to mention only 
a few of the industrial consequences of 
Rontgen’s discovery, has during the recent 
war been several per cent of the total na- 
tional income. As to the shaping of politi- 
cal events, it is such factors as the radio 
wtli its nation-wdde broadcasts of news 
and music and advertisements, that make 
our nation a cohesive unit. 

Now as we face the future of cmlization, 
what are the great factors that shape our 
thinking? As one commentator has ex- 
pressed it, the single fact of the atomic 
bomb in the hands of America and Britain 
dwarfs the rest of the war situation into 
relati\’e insignificance. As a result of the 
search into the nature of things which x- 
rays initiated, man has found a new basis 
on which to organize his world. 


It may be correctly said that if Rontgea!! 
had not discovered x-rays, someone else 
would probably have found tliem within 
a year. It is true, likemse, that tliis dis- 
covery was itself based on a foundation o! 
painstaking and brilliant researches mads 
by many others in previous years. The'^^ 
discovery nevertheless is properly recog-- 
m'zed as marking the beginning of a great 
new era. First it was the era of raoderr--: 
physics. This then developed into a periocy 
of vigorous industrial and social growtlic 
such as could not have arisen without the? 
stimulus of the new scientific discoveries, f 
Perhaps, after all, the greatest humai.y 
meaning of Rontgen’s work lies in the in-T 
creasing interdependence of people’s liveii; 
in the world that he has helped to bring:! 
into being. This interdependence ineam.',; 
a greater need for co-operation. This if 
turn means that tire post-Rontgen \vorIc-:~ 
is one in which love of one's neighbor, a;,-; 
expressed in the willingness of each lowork-j, 
for the other, becomes a matter of rapidh.;;! 
increasing value. It is, indeed, such event'-, 
as these that shape the destiny of man, u;; 
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A Half Century of Roentgen Rays in Industry 

GEORGE L. CLARK, Ph.D„ D.Sc, 

Doparlmont of Chemiotry, Univorsily of Illinois 


-pHROUGH FIFTV YEARS UlC principal ap- 
1 plications of roentgen rays have been 
otlie saving of life and to the pursuits of 
ie peaceful activities of men. it is singu- 
arly appropriate, therefore, that the deeply 
incere and expressed hope tliat the semi- 
tentennial commemoration of Rontgen’s 
discovery might be observed in humble 
gratitude by a world at peace has been ap- 
parently realized. Along with medical, bio- 
logical, chemical, and physical sciences, 
engineering and industry owe an incal- 
culable debt to the discoverer, the cen- 
tennial of whose birth coincides with the 


for control of radiofrequencies, and in- 
numerable Ollier applications. 

How much could Rontgen have fore- 
seen of the practical engineering and indus- 
trial uses of the rays which he designated 
X, at the time of his discovery and at the 
time of his deatli? Just as he propheti- 
cally warned a complacent world against 
Adolph Hitler ten years before his rise to 
dictatorship, so perhaps witliin his soul the 
modest physicist of Wurzburg could see 
the march of science and say: “Mine eyes 
have seen the glory.”' The jealousies and 
disappointments which embittered his later 


nnial of whose birth coincides with the aisappoinunenLb 

:micentennial of tlie discovery of tlie rays years pass away and are forgotten. A haU 
h:^i. t 1 ? lofnr lir‘ Qf'j^nrl.Q in the clear 


iicli bear his name. 

It is still too early to evaluate the con- 
ubution made by roentgen-ray testing and 
esearch to the war effort, since mudi 
onfidential information has not yet been 
leased, but it is safe to say that an un- 
Ireamed of peak in industrial application 
reached. Undoubtedly’- roentgen-ray 
®thods have played an essential part in 
lie development of the amazing atomic 
“unib. On the other hand, much valuable 
formation has been gained to aid in the 
'''arch for the molecular structure and 


century later he stands in the clear light 
of fame and acclaim by a grateful world. 
For roentgen rays are truly one type of 
light, and light is life. 


CLASSIFICATION OF APPLICATIONS 

The industrial applications of roentgen 
rays fall mainly into three classes just as 
medical uses do. The first of these is radi- 
ography, including fluoroscopy— a diag- 
nostic procedure; this also includes -the 
newly developed technic of microradiog- 
raphy. The second, considerably more 
Bmited in industry than in the correspond- 
ing therapy, involves certain direct chemi- 
cal and physical effects of the rays. The 

“Wed in horsepower for the same weight third application is ^ 

alloy castings because roentgen- analysis of crystal or u ima e . 

f testing and research led to soundness ture, depending upon the 
' f ss structure and freedom from strain of diffraction. These three spheres of use- 
' fine structure. Welded Liberty ships fulness will be considered in or d , y 
enger broke in two after roentgen rays means exhaustive y, u si P y 
^fe appHed to a serious problem of failure, trated by examples chosen at rando . 

radiography: examination of 

GROSS INTERNAL STRUCTURE 

Engineering materials, especially metal 
and alloy castings, are constantly a source 
of weakness. Flaws and cracks in castings 
are always likely to occur and often are dis- 


XVI UlC iiioiecuiar strucLurc uiiu. 
yntbesis of life-saving penicillin, DDT, 
“Ifa drugs, and many other compounds, 
“inber and fighter plane motors were 
““Wed in horsepower for the same weight 


' e wartime story goes — artillery, ar- 
shells, ballistics from roent- 
of a millionth of a second, 
““te instruments, storage and dry bat- 
hi’ rubber, carbon black, 

waxes, catalysts, chemicals, 
tubes, quartz crystal oscillators 
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covered only after a piece has failed, pos- 
sibly with loss of life, or after expensive 
machining has been done; it may then 
have to be scrapped and the work is wasted. 
If roentgen rays could be used to examine 
all castings, immediately they would be 
universally employed, but unfortunately 
there is a hmiting thickness of metal be- 
yond which the rays cannot penetrate. 
For many years three or four inches of 
steel was the hmit, although greater thick- 
nesses could be penetrated by gamma rays 
from radium. In the year 1945, however, 
as a result of the development and com- 
mercial use of one- and two-miUion volt 
roentgen-ray tubes, this hmiting thickness 
is nearly 12 in. of steel. Metal ingots and 
castings below this thickness are all ca- 
pable of roentgen-ray inspection although, 
owing to the comphcated shape of many 
castings, their examination by x-rays is 
not always practical. 

It is well to remember that radiography 
is the production of a shadow picture. 
The shadows exist in the picture because 
rays are absorbed to different degrees by 
different media. If we were to radiograph 
a perfectly homogeneous piece of muscle or 
steel, we should obtain a photographic 
plate uniformly blackened because the 
roentgen-ray absorption would be quite uni- 
form. The absorption of the radiation by 
any material depends, first, upon the mate- 
rial itself — in general tlie higher its atomic 
weight the more absorbent it is — and, 
second, upon the penetrating power or 
wa\'e lengtli of the roentgen rays. The 
latter condition depends, generally speak- 
ing, on Oie voltage which is apphed to the 
terminals of the tube. Thus, according to 
the first condition, lead is more absorbent 
than iron, iron more than aluminum, and 
aluminum more than organic substances 
such as flesh. At the same time, if we use a 
tube having a tungsten target, the rays will 
be more penetrating when generated by 
200,000 volts tlian at 100,000 volts, and so 
on. If a beam of roentgen rays of suitable 
penetrating power is passed tlirough an ob- 
ject of varA'ing thickness or vaiydng com- 
position, tlie emerging rays (which affect the 


photographic plate) will have difierei 
intensities corresponding to the variatioi 
in the object, and the result will be a ini: 
lure of shadows of varying degrees of ii 
tensity. For example, a hidden cavity i 
a piece of metal means that tlie total thicl 
ness of the material is less at that partici 
lar place, and the roentgen-ray absorptic 
wiU also be less; therefore, ive shall ol 
tain more intense radiation in tliat are 
resulting in a darker patch on the negativ 
If, instead of a photographic plate, we ai 
using a fluorescent screen, we shall see 
brighter patch on the screen corre.spondii 
to the more intense radiation. 

Unfortunately, of the energ)^ repr 
sented by the roentgen rays that fall c 
the photographic film only a very' snu 
fraction (less than 1 per cent) has an 
photographic effect ; the remainder simp 
passes through the emulsion without affee 
ing it. The photographic effect, howevt 
may be increased by the use of suitable ii 
tensifying screens that absorb more of tl 
rays and in consequence emit actinic ra] 
which reinforce the photographic iniajf 
There are many details of correct tcclin 
for obtaining sharp radiographs revealit 
minute defects which must be leartie 
from theory and experience, just as is tn 
in medical practice. For example, spccil 
cations are rigidly set up by the Army . 
Forces and other agencies. These myo ' 
distance and size of focal spot of the tu i 
protection of the film from scattered a 
secondary radiation in the specimen, c ^ 
rect exposure charts, and stereoscopic c. 
posures for locating the depth of a dy y 
\'\Tien the object has very 
it may be convenient to use a ^ 

nated with lead or other J’oaU cl ^ 
Another method is to cr 

men in a liquid having about t 
efficient of absorption. . eracl: 

A certain number of ^ pe sc 

may occur in a casting and ^ . jl, 

rious enough to entail 
actual significance of the j 

picture in terms of mec ‘ -,j.ctatioii 
a matter for experience m mi i 
The positions and dimensio . 
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Radiograph of defective aluniiiium alloy sand casting. B. 

rapliy. (Courtesy of General Electric X-Ray 


Defective casting sectioned after radiog- 
Corporation.) 


may be calculated with great accu- 
taty by stereoscopic methods. Hence the 
adiograph becomes an infallible guide as 
° soundness of material. Usually it 
% be used as a guide in correcting mate- 
j and processes so that they are free 
'pw defects and there can be no question 
1^'^^^Pt^Bce or rejection. It is doubtful 
ar dependable castings of the new 
Saesium alloys ever could have been 
the war without research 
' ^ step by step by radiographic test. 

the castings and forgings that 
lout radiographed on a service 

are those for gun carriages, 
parts'^ ^^^hs and parts, oil stills, airplane 
.^'^'^^^^tive parts, high-pressure 
'^^^^hations, and expensive steel 
^*"5, together with many other of 


specialized importance. The method is in 
general use in America, and installations 
are in use for the same purpose in the fac- 
tories and dockyards of other countries. 
As already mentioned, the greatly ex- 
panded use during World War II of light 
aluminum and magnesium alloy castings 
was made possible to a large extent by 
radiographic control of soundness, both 
as a routine procedure and as a means of 
developing correct foundry practice (Fig. 1) . 

Metallic welding affords another wide 
field of roentgen-ray usefulness. All weld- 
ing is liable to faults, and even the best 
methods depend very largely upon the 
skill and care of the individual workman. 
There is no method save radiography of 
testing a weld without destroying it. As 
a result of an extensive experience, it is 
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customary to estimate the mechanical 
strength of a weid by a mere examination 
of the radiograph. Inspection of the sound- 

of thin^'r from spot welds 

^ m 2 inum foil on airplane wings to 
welded Liberty ships and the giant 
stocta Boulder Dam and similar st™" 

. Another application has its main expres- 
sion m the mspection of assembled articles 
such as aircraft instruments, electronic 
tubes, electric relays and resistances ar- 
I erj^ shells, bombs and rockets (including 

dkrJ'maT ^^Piosive and incen 

munition captured from the enemy) and 
fuses, where the finished product depends 
or its proper functioning on the complete- 
ness and correct assembly of its internal 
components. In such cases, elaborate and 

~ - oSn 

rays aSrH . roentgen 

rays afford an accurate means of perform 
mg such a check penorm- 

. . 'Jrm Holes, resm pockets anrl 
!cZ7 ' rL'’? *‘=™i„ed with great ex- 
roof T' inspection of the 

England dLtosStaT<«sI°t “ 

internal honeTcomb 'ot ““ 
death-watch 1 eetles tL, ° 

pleccnentwasnSLo ‘ 

n the course of a research on glued 

-small percentage of a taw sTb V" " 

mys. the dispersion of 4 
joint was shown with clearn^ 
graph. Much of the succoT" ’2 ^ 
laminated wood as a light an^.i 'Z 

UtralntmeriallstheSt:? 

of r^ blw r, ‘Ixt 'wn*'"); 

™blier Electric insulating materials 
■such as ebonite and hnii< ^ 
ri^ic twcx. J • oullt-up paper mate- 

nnls. ma.r be exam, nod for the presence of 




tides, Abrash; wtais 3“, 

fo-- ftteks, and fireclay p„?,« 
m the manufacture of Elaetc uL: , . 

topurifc'’ ‘ R ‘’T”“ 

Sd o t. “''““Sfls t'K content, 0 
sealed packages. Real pearls may be fiR 

tagmshed non-destructively from imitai 
tion by roentgen rays, since the real pear' 
emits visible fluorescence under the actio; 
of the rays. The real pearl also discloses : 
senes of layers or “growth-rings” from th 
center outward, to distinguish it from tl 
cultivated, or Japanese pearl, which has a 
artihcial center upon which is deposited 
thin nacreous layer. Diamonds, which ar 
very transparent to roentgen rays, may h 
distinguished from imitatioirs, which as 
rule are much more opaque. The use ol 
these rays to demonstrate the fit of s)ioe( 
and boots is now a familiar sight in a slioj 
store. The exact measurement of tlie li^ 
of screw threads is a matter that has givc4 
rise to a good deal of difficulty; radlog'^', 
raphy is now being used for this purpost 
with remarkable success. ^ 

Entirely new is the “instantaneous” ra 
diography developed by Westingl)oii.sc 
A condenser discharge through a specia;., 
tube provides a roentgen-ray beam of sticl'c 
great intensity that an exposure of di 
order of a millionth of a second is possible 
Thus objects in rapid motion may be ra 
diographed. The most important applies 
tion has been to the science of ballistics 
since the course of bullets through varioti 
materials is easily followed. 

Prior to 102S, Dr. Heilbrou, of Amster 
dam, conducted some very' remarkable any 
beautiful experiments with roentgen ray; 
on pictures painted by' old masters. l!i‘ 
pigments of modern painters arc, in gen - 
eral, much less opaque to the rays that, 
those used many' y'ears ago. Dr. Ileilbrna -. 
was able to produce evidence of cxtraoi- 


was aoic to proauce cviacncc m 
dinary alterations having been made 
some pictures. In one picture, by Ce 
nelis Engelbrechtsen, the roenl.gen r.i 
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' showed tlie figure of a vested jiricst which 
- had been covered at a later dale by the 
;• portrait of a woman. Tliis hidden fcnlurc 
~ d llie original painting had remained nn- 
“• fiscovered for four hundred years. An- 
other picture, a representation of the Ala- 
5 donna by Geertgen van St. Jans, was 
■ ■ shown by the roentgen ray to have origi- 
" rail)' included an infant in the arms of the 
fpre, which had subsequently been 
” painted out. Tliis method lias iieen 



■ If M ^^tended by Burroughs of the Fog 
in'; Han’^ard University, Rav 

ind nu. ^ Art Gallery, Londoi 

result that a roentgei 
food is an essential part of an 

tttijicr^-^^'^^' the most famoi 

in America, Reynolds’ Blue Bo: 
'^ped Gallery, has not ei 

Appeared ^rea above the hea 

light refle. 


’ •'.ei navp 

IKZLLK 

'‘^iishowed thP fi ^^diographic examir 
iis^re of a man over whi 

Kr\Y» l,-_i f 


tlleBij. T) '-’i. ct lima over wiu 

been painted. The lie 
^^ ijesponded to the white 


th 'to the white stc 

'“’lean ^ underlying figt 

Boy. 



Fig. 3. Microracliograph of langciitial section of wood. 

Xc.m. 

The development of radiographic ap- 
jjaratus has resulted in the production of 
mobile units and small and portable equip- 
ments for various purposes, among which 
may be mentioned a set for the use of 
plumbers and builders to enable them to 
locate the position of wires and pipes in the 
walls and floors of buildings. Automatic 
equipment with moving belts permits qual- 
ity classification, usually by visual fluoros- 
copy, of many products, making possible 
elimination of candy containing foreign 
bodies, separation of juicy and pithy citrus 
fruits, and detection of damaged or con- 
taminated food products of many kinds. 
Trucks and railway cars have been 
equipped with heavier units for rapid 
transportation to fixed engineering struc- 
tures. 

MICRORADIOGRAPHY 

A logical extension of radiography is to 
the examination of very small objects, the 
image of which must be enlarged. Since 
there are no magnifying lenses for roent- 
gen rays, it follows that recourse must be 
taken to enlargement of radiographs reg- 
istered on very fine-grained photographic 
emulsion, such as the Lippmann, or East- 
man 548-0. Since 1938, this technic of mi- 
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Fig. 4. 


Diffraction patterns. A. Magnesium (hexagonal close packed). B. Copper (face centered 
C. Tungsten (body centered cubic). D. Sdicon (diamond cubic;. 


cubic 


croradiography has been developed as the 
result of the work of Clark and his asso- 
ciates at the University of Illinois into a 
successful and important practical method, 
especially in the field of metallurgy. The 
technic is remarkably simple, involving 
only transmission of roentgen rays gener- 
ated at voltages below 30,000 volts through 
a specimen a few thousandths of an inch 
thick which is in contact with the fine- 
grained photographic film. The image is 
then photographically enlarged. Each 
separate phase in a complex alloy, having 
a different absorbing power for roentgen 
rays, can be delineated ; by a simple calcu- 
lation from absorption coefficients, the 
proper wave length may be selected for 
maximum differentiation between two or 
more phases in the most complex bronzes 
and other important commercial alloys. 
Biological materials of ver}’^ small size can 
be similarly photographed, depending 
simply on differences in density within the 
structure or following differential “stain- 
ing” with absorbing materials. Typical 
illustrations are the microradiographs of a 
commonly used aluminum-copper alloy in 
which the copper appears as white streaks 
(Fig. 2) and of sections of wood (Fig. 3). A 
recent accomplishment involved specifica- 
tion of steel for vitreous enameling, since 
steels of the same composition and struc- 
ture acted \cry differently, in some cases 


causing enamel to shatter. Microradic 
graphs proved that microporous channel 
could cause diffusion of gases through tli 
metal with disruption of the bond betwee 
steel and enamel. The microradiograp 
supplements the familiar photomicrc 
graph, but has the advantage of a three 
dimensional view of a specimen in coii 
trast with the two-dimensional view of a 
etched, highly polished surface in « 
photomicrograph. Thus the microradic 
graph is well adapted for stereoscop) • 

DIRECT PHOTOCHEMICAL AND PHISIC^ 

effects 


'hrough fifty years there has been a< 
lulating a fund of information on t 
;ct biological, chemical, and p ■ 
nges produced in matter by abso pt>o 
roentgen rays and consequen hben 
1 of high-speed electrons. T1 e • 

. is destroyed by such a proc 
ions in species are produc 
:ful tool of the 

phic effect is the best example 

change, along with decomP 

■iety of organic ; ' „sidcrab! 

a-reductions. riiese cjfrnil: 

ater biological or P ' ^ppiicatior 

,ce than truly 

iwever, a few successe.s . 

erest. There have been 

use roentgen rays to stenln^c I 
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£nd bales of such natural materials as 

f es, figs, cereal grains, and other food 
duds. The organisms have, usually 
n so resistant that impracticalde dos- 
6 of radiation are required, in com- 
ison with gaseous disinfectants, 
nother common aiqrlication has been 
ration of gems, minerals, and glass bv 
diation. Unfortunately, many of these 
[Dipts have been at the hands of un- 
Bpulous dealers in antiques. An ex- 
[plc of this process, liowcver, has proved 
outstanding success during the war and 
ed millions of dollars. The Reeves 
iiid Laboratories discovered that when 
irtz oscillator plates, used to control 
io frequencies and produced in vciy 
je numbers for the Army Signal Corps, 
irradiated with roentgen rays, thej' bc- 
‘C smoky in color and at the same time 
oscillalion frequencies decrease. Thus 
usands of plates that have been over- 
tin frequency (or ground too thin, aged, 
reclaimed) are sah’aged. The frequency 
® justment is brought under continuous 
T'lf 1 oscillating the crystal in 

0 er in the roentgen-ray beam until 
reaches the desired frequency. The fre- 
enq change brought about by radiation 
(tnr ^rid the original value rc- 

over 1 plate at temperatures 

process undoubtedly 
nipto to a \nde variety of otlrer 

^ distinguished from 

teclmic applied to 
Irol ^namely, back reflection con- 

in flip f It crystals, as mentioned 

following paragraphs. 

diffraction: analysis 
E STRUCTURES OF MATERIALS 


Anothe 


'*1 roent?^ Dewer and less familiar branch 
*^31 science applied to indus- 

crvcf^ir^ depends upon the fact that 
Diaterials serve as diffrac- 

'War arr^ 'virtue of the 

space of the ulti- 

3tonis, ions 


Diolecules, just as 
^ or metal serve as 

a grating and produce a spec- 



I'ig.o. Typical coninierciai diffraction unit. (Courtesy 
of H.ayes Scientific Appliances.) 

trum of ordinary light. This interaction 
between roentgen rays and crystals was 
predicted and experimentally proved by 
von Laue in 1912, and given its simplest 
expression in the familiar Bragg law: «X 
= 2d sin 0, where n is an integer (the order 
of the spectrum), \ is the roentgen-ray 
wave length, d is the interplanar spacing or 
distance between two identical planes of 
atoms or molecules in the crystal, and B is 
the angle of incidence of the beam on this 
set of planes. Thus every crystalline 
chemical element or compound produces a 
diffraction pattern which is uniquely char- 
acteristic of the particular kinds and ar- 
rangement of atoms or molecules, which are 
the ultimate building blocks of the crystal- 
line architecture. 

The pattern may be used to identify the 
solid exactly as it is without solution in a 
liquid or other change. It is a compara- 
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iMg. G. Back-reflection patterns from aluminum alloy airplane motor casting. 

lively simple matter to identify an un- use, complete multiple diffraction units < 
known material if a library of standard which two or four patterns may be plio 
patterns of known pure materials is avail- graphed simultaneously (Fig. 5). 
able for matching. To this end the Ameri- Until recently complete structure anal 
can Society for Testing Materials, in con- ses were largely confined to academic la 
junction with the Physical Society of oratories, from which came a growing n 
London, has issued a card index of diffrac- crystal chemistry. Suddenly the pro 
tion patterns for about 10,000 compounds, lems of identity and synthesis of quini 
based on the original Dow-Hanawalt penicillin, synthetic rubber, alloys, and 
Tables. For this identification the mate- long list of essential materials have r 
rial is finely powdered and a so-called quired the practical use of the ultima, 
powder pattern or spectrogram of sharp analyses. The electron density contoi, 
lines is photographed. By rapid methods map of a complex molecule, derived 1 
of comparing the three most intense lines mathematical Fourier analysis from it , 
with recorded values, the unknown may be tensity data, is now commonly deduced 
readily discovered, if there is a standard industrial research laboratories. Many 
pattern for it in the index (Fig. 4). the newest industrial materials have bei" 

I hus the practical industrial identifica- the direct result of the guidance of rocn ‘ 
tion of any solid material may be carried gen-ray diffraction research and testin ' 
out quite simply without proceeding to Natural materials such as minerals, cla;;( 
the more difficult technics of determining and soils, cellulose, proteins and other te ■; 
the actual cry^stalline architecture, or pre- tile materials are frequently studied. 
cise scheme of arrangement in space of In addition to analysis of ciystallii ^ 
atoms or molecules, or even of atoms within architecture, diffraction patterns have tl 
molecules, particularly^ for organic com- important function of indicating texture- j, 
pounds. actual condition of a specimen in tern 

^ 1 here are a number of diffraction tech- of grain size, orientation, effects of rolim. 
nics and ty^pes of cameras. A carefully drawing, fatigue, strain, annealing, ' 
collimated train of parallel roentgen rays, and other processes. During thenar im ... 

usually with one wave length, is directed dreds of thousands of quartz plates for coi 

through, or reflected from, the surface of trol of radio frequencies have been ■■■ 

tlie specimen, which may be a powder, cut and ground for the vSignal Corps o , 

fiber, or single crystal, which Army by diffraction control in near y au^ . i: 

may be stationary, rotated, or oscillated, matic apparatus employdng ^ 

The diffraction pattern is registered on a counters for instantaneous check ins 

photographic film, stationary^ or moving, photographic films. Airplane motor 
flat or ciu-ved, at a fixed distance from the ings have been so improved b) rf^n 
specimen. In the United vStates four manu- ray back-reflection control (lug- 
facturers produce, cluefly for industrial strain is eliminated and tio .'-i ^ 
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the effects in individual grains (while or- 
dinary diffraction patterns are the summa- 
tion of effects from large numbers of 
grains), it is possible to identify micro- 
constituents from the directions of dif- 
fracted rays measured with two films at 
different distances, and application of the 
Bragg law. Thus non-destructive micro- 
analysis on individual particles is one of the 
useful applications. 

From the foregoing highly condensed 
and inadequate account, it is evident that 
volumes would be required to record ade- 


quately the achievements of roentgen-rav 
methods in industr)^ over a half centiir)', 
with the result that better, safer, more eco- 
nomical materials of ever}^day life have 
been produced. Such an attempt is being 
made in the fourth edition of the writer’s.' 
“Applied X-Rays” now in preparation, 
which win be humbly and gratefully decli- v 
cated to the eternally living memor)' of.; 
Wilhelm Conrad Rdntgen. ■; 

University of Illinois 
Urbana, III. 


Organized Roentgenology in America 

ARTHUR W. ERSKINE, M.D. 

Cedar Rapids, Iowa 


T he rapid advance of roentgenology 
in America owes much to the associa- 
tion of radiologists in national and local 
oijanizations. The three large national 
Wies are Uie Ajiierican Roentgen Ray 
Society, the Radiological vSocict)'’ of North 
America, and the American College of 
Radiolog}^ and it is to tliese that tlic pres- 
ent paper is cliiefly devoted. I'licse so- 
cieties, together \Yith tlic Section on Radi- 
clog)’ of tlie American Aledical Associa- 
tion and the American Radium vSociet)’’, 
participated in the organization of the 
American Board of Radiology in 1934 and 
though their represen tati\'cs sponsor its 
activities. Certification by the Board, after 
meeting its requirements, marks a radiol- 
ogist as well grounded in his specialty and 
qualified to practise it in one or more of 
its special fields. 

AMERICAN ROENTGEN RAV SOCIETY 

On March 2G, 1900, less than five years 
^ iff Rdntgen’s great discovery, a group of 
'wkers with x-rays met in St. Louis and 
^ganized the “Roentgen Society of the 
States.” Eight states, mostly 
® -western, were represented. The meet- 
®S'vas held in the office of Dr. Heber Ro- 
^rts, editor and publisher of the American 
i which had been launched 

Robarts was elected Presi- 
® • The first annual meeting of the new 
was held in New York, at the 
Central Palace, Dec. 13 and 14, 
Ik name was then changed to 

Roentgen Ray Society. 
SinupH • organization has con- 

ciit f interruption up to the pres- 

annually for the trans- 
j scie ° and the presentation of 

%s ^ Program, except on two occa- 
restrictions prevented, 
ksbe ^ series of Instruction Courses 
^ popular feature of these annual 


For many years meetings were also held 
by the Eastern, Central, and Western 
vScctions of tlie Society. In 1925, however, 
following the establishment of a Section on 
Radiology by the American Medical Asso- 
ciation, tlie three Section meetings were 
discontinued, at about the same time that 
the Radiological Society of North America 
gave up its mid-annual sessions. 

Tliose of us who entered the practice of 
roentgenology after it was firmly estab- 
lished as a specialty in medicine find it 
liard to evaluate the difficulties that beset 
tlie pioneers in our art. Since that winter 
night when Rontgen first saw on the glow- 
ing screen the shadow of the bones of his 
own hand, the rays which he named “X,” 
the unknown, have appealed strongly to 
the imagination. The method of their 
production, their mysterious penetrative 
poiver, the crackling sparks, the whir of 
machinery, the darkened rooms, and the 
ghostly glow of fluorescent screens, have 
all suggested that the odor of ozone is not 
infrequently mingled with that of brim- 
stone. So it is not surprising that for a 
time after Rontgen’s spectacular discovery 
both the diagnostic and therapeutic use of 
his weird rays fell into disrepute. The 
early records of the Society show the names 
of many applicants, some of whom were 
accepted, whose only qualification for 
membership was the ownership of a static 
machine. But the ancient rosters also list 
the names of many whom we delight to 
honor, men who were not only great roent- 
genologists but were also great doctors, 
who guarded jealously the honor of the 
Society and the integrity of their profes- 
sion. The vigilance of these men, their 
unselfish devotion to their profession, and 
the high standards they established and 
maintained for themselves are responsible 
in great measure for the respected place 
roentgenology now enjoys in every field of 
medicine. Largely as a result of their ef- 
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forts, the American Roentgen Ray Society 
became in a decade what it is today, a 
group of real specialists who respect one 
another and themselves. 

The papers and discussions of the 1900 
and the 1901 meetings appeared in the 
American X-Ray Journal. Transactions 
of the meetings from 1902 to 1905 were 
pubhshed in volume form. In October 
1906, the American Quarterly of Roentgen- 
ology was established by the Society with 
Dr. Preston M. Hickey as editor, and was 
published for one year. Transactions 
again covered the meetings of 1907 and 
1908. The Quarterly was then re-estab- 
lished, and Volume 2 appeared in Decem- 
ber 1909, Hickey continuing as editor. 
In November 191.3, the Quarterly took its 
present form and became the American 
Journal of Roentgenology, New Series, 
published monthly. This journal has func- 
tioned successfully under the successive 
editorships of Dr. Hickey until 1916, 
James T. Case until 1918, Harry M. Im- 
bodcn until 1924, Arthur C. Christie until 
1930, and Lawrence Reynolds since 1930. 
Since the journal became also the official 
organ of the American Radium Society in 
192.‘5, it has been known as the American 
Journal of Roentgenology and Radium 
Therapy. 

Charles C Thomas, of Springfield, 111., 
has published the American Journal of 
Roentgenology since 1930, and has taken 
justifiable pride in its technical excellence. 
Its paper, typography, and illustrations 
are of the highest grade and accord well 
with the notable character of its contents. 
At the present time there are 4,400 paid 
sub.scribers. 

Of all the brave spirits who rendered 
outstanding scr\-ice to the science and the 
art of roentgenology in tlie early years, 
Eugene W. Caldwell will be longest and 
most gratefully remembered. Even before 
the turn of the centurj- he was de%*oting his 
entire time to roentgenolog}'. He had a 
sound sdentific education, but he realized 
early in his career that roentgenology 
should be practised by physicians, and 
accordingly worked for and finally, in 1905, 


received his medical degree. V'hile he 
was a medical student he published a 
volume in collaboration with William 
Allen Pusey entitled “The Practical Ap- 
plication of the Roentgen Rays in Thera- 
peutics and Diagnosis.” Perhaps the best 
evidence of the respect and affection of his 
colleagues is the fact that after his death 
the American Roentgen Ray Society es- 
tablished the annual Caldwell lecture. T( 
be asked to deliver this lecture and receiv( 
the Caldwell medal is one of the greatesi 
honors that can come to any roentgenolo 
gist, or to any scientist in an allied field. 


UAUIOLOGICAL SOCIETY OF J50RTH AMERICA 

Unofficially, St. Louis was also the birth 
place of the Radiological Society of Nortl 
America. In the summer of 1915 severa' 
radiologists met in the former offices ol 
Russell D. Carman in Olive Street, then 
occupied by M. B. Titterington, and de- 
cided to organize a mid-western society. 
With the help of George W, Brady, invi- 
tations were sent to the radiologsts of 
Missouri, Illinois, and Iowa, and an organi- 
zation meeting was held Dec. 15 and 10 at 
the Hotel Sherman in Chicago. There 
were about thirty cliarter members, bred 
S. O’Hara was elected President. The 
name chosen for the new organization was 
the AVestern Roentgen Society. 

There were several reasons for a new 
society. The American Roentgen Ray 
Society had developed into an organization 
of fuUy trained specialists. Membership 
in it was not easily acquired, since appli- 
cants were expected to have done some val- 
uable original work before they were 
elected. The annual meetings of 
society were almost invarmbly held m 
eastern cities, and the cost, in ‘IJ? 

time, of attending them was high- 
ably the most compelling reason , 

ing a new society was the firm je le ^ 
hv its founders that there 
place in organized rad.ologe- or ™ t 

Ln, who should be encouraged 
within tlie organization Yitre^ 

graph in the newly adoplc^ 
which is still retained. It pri 
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incmbcrs-elcct, whose qualifications arc 
the same as those of active ineinbcrs ex- 
cept tliat the applicant need have devoted 
tlic major portion of Jiis time to the prac- 
tice of radiolog}' for only one year instead 
of three. The founders and the older 
inembers have been proud of the fact that 
no member, regardless of his obscurity or 
the modesty of his attainnienls, has ever 
been denied the right to raise his voice in 
dtlicrthe scientific or executive sessions of 
the Society. 

Because it filled a need, and also because 
of its democratic spirit, it is not surprising 
that tile new group grew and jirospered 
rapidly. As indicated by the name chosen 
for it, the founders had expected tlic So- 
dety to be and remain a western organiza- 
tion. The original by-laws contained a 
prorision tliat the annual meeting should 
beheld in Chicago. In three years, hmv- 
ever, it had 472 members in .38 states. It 
was, obviously, no longer a “'\\''estern” 
Roentgen Society, and the name was ac- 
cordingly changed to its present one on 
^’ov. 22,1918. 

j Although the Society has grown steadily 
ittsize and influence, it has not been with- 
out ricissitudes. On two occasions it has 
een rent by internal dissension, in each 
justance concerned with the publication of 
'h journal. The first official publication 
0 the Society was the Journal of Roentgen- 
with the late Bundy Allen as editor 
oud business manager. Because of lack 
0 unds, the journal appeared only sporadi- 
from May 1918 to the end of 1919, 
"r was changed to the Journal 

V , This journal was to be pub- 

0 ud monthly, but only five numbers were 
nnted in 1920 . the annual meeting 
. ? ^ group of members of the Society 

Puhr'l- 1^0 stock in the Radiological 
. S Co., a non-profit organization 
joiim ensure publication of the 

u j ^or some reason that has never 
stoflu explained, a small group of 

, elders seized control of the publish- 
e.nd the journal, and it was 
^^Ptember 1923, after long, ex- 
and bitterly contested legislation, 


that the Society regained authority over 
its own journal. At that time Radiology 
was started. It has continued since then 
without interruption under the successive 
editonships of M. J. Hubeny to 1930, Leon 
J. Mcnville to 1940, and Howard P. Douh 
to the present time. 

During the annual meeting of the Society 
in 1.929, the Chemical Foundation offered 
to subsidize the publication of Radiology, 
and the Executive Committee, with some 
misgivings, recommended that the offer be 
accepted. It soon became apparent, how- 
ever, that the officers of the Foundation 
intended to have a voice in the manage- 
ment of the society. Late in 1931 the 
Foundation demanded that the Society 
change its constitution and by-laws and 
institute a form of government abhorrent to 
nearly all its members and entirely’- contrary 
to the democratic ideals on which the So- 
ciety had been founded. Although a threat 
to withdraw the support of the Foundation 
accompanied the demand, it was promptly 
rejected, and the relationship between the 
two organizations was discontinued a few 
montlis later. 

Although those who were compelled to 
engage in tliese controversies may now re- 
gret their necessity, the broken friendships 
they caused, and the violence and bitter- 
ness mth which they were waged, there 
can be little doubt that the Society emerged 
from them stronger and more firmly united 
than ever before. They at least estab- 
lished incontrovertibly, and it is to be 
hoped forever, tliat the Radiological So- 
ciety -will continue to conduct its affairs for 
the benefit of its members and the science 
and art it serves, without interference from 
■without or within. 

The Radiological Society has always 
been generous in its support of its official 
journal. The time, effort, and money ex- 
pended upon it have been well repaid in the 
pride and satisfaction the members have 
in the growth and steadily expanding 
influence of Radiology. It now has about 
3,500 paid subscribers, and its technical ex- 
cellence is hardly to be surpassed by any 
professional publication. 
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In the summer of 1925, a month prior to 
the meeting of the First International Con- 
gress of Radiology, the Society took an 
important forward step when it appointed 
a committee to study various phases of the 
problem of standardization of x-ray meas- 
urements. This committee, perpetuated 
as the Standardization Committee, has co- 
operated actively with the National Bureau 
of Standards and other agencies interested 
in this important phase of radiology. Its 
Technical Bulletin No. 1 on “Dosage 
Measurements,” prepared by Dr. Edith 
Quimby and Dr. George C. Laurence, was 
approved at the twenty-fifth annual meet- 
ing of the Society in 1939. 

The year 1938 was notable in the his- 
tory of the Society for the institution of 
the Annual Refresher Courses in subjects 
of fundamental concern to radiologists. 
These courses, held in conjunction with 
the Annual Meeting, are conducted by 
men of the hiijhest qualifications, and large 
numbers profit by the opportunity they 
offer. 

'the by-laws of the Society provide that, 
by unanimous \-ote, the Board of Directors 
may av.ard the gold medal of the Society 
to ‘‘those persons who in the judgment of 
the Board of Directors have rendered 
unusual service to the Science of Radiol- 
ogy'-” The first recipient of this honor 
was Heber Robarts in 1919. The fist of 
tliose who have subsequently received it 
contains many names of men and women 
who have contributed lavishly to the sum 
of knowledge of roentgenology. The medal 
of tlie Radiological .Society of North Amer- 
ica is probably the highest honor that any 
American roentgenologist can hope to re- 
ceive. 

Russell D. Carman was president of the 
Society in one of the most trying and crit- 
ical y'ears of its existence. To project his 
memory’^ and his achievements, the Society 
established an annual Carman lecture. 
The first lecture was delivered, by Car- 
man’s friend and co-worker, B. R. Kirklin, 
in 1934. Lecturers in subsequent years 
have been A. C. Christie, Jas. T. Case, 
George W. Hohnes, Wm. C. MacCarty, 


Sr., Francis Carter Wood, Ross Golden,' 
Wm. E. Chamberlain, Eugene P. Pender-; 
grass, and Lawrence Reynolds. To be: 
asked to deliver this lecture is a signal; 
honor. 

The Radiological Society now has 1,43!) : 
members, and it is financially prosperous.; 
While it is probably the most powerful and; 
influential body of x-ray specialists in the: 
world, its strength does not lie only in its: 
numbers and its wealth. It is strong be-; 
cause of its democracy, its unity and soli- 
darity, and the deep feeling, amounting: 
almost to affection, its members have for; 
the organization they have labored tO; 
build and maintain. Those who first at--; 
tend one of its meetings are impressed by.: 
the spirit of friendliness that prevails. - 
and they observe that “everybody seems to,, 
have a good time.” Surely, the hopes, tliCj, 
ideals, and the aspirations of its founders;, 
have been satisfactorily and adequatel)’., 
consummated. 


THE AMERICAN COLLEGE OF RADIOLOGY 

In response to an invitation issued by 
Albert Soiland, 21 radiologists met in San: 
Francisco on June 26, 1923, to decide upon 
the feasibihty and desirability of forming 
an American College of Radiolog)^ After 
a thorough discussion, it was agreed that 
such an attempt should be made. During^ 
the next few months a total of 70 
gists became Charter Fellows of tlie col- 
lege. The first regular Convocation was 
held early in June 1924, during the con- 
vention of the American Medical A.ssoci 
tion in Chicago. The College is purely an - 
invitational body and Fellowship in it uas 
at first conferred only by the 
vote of the Chancellors. Now more 
two dissenting votes in the 
Chancellors, or more than ten , j.,. 

votes of Fellows, disqualify a nomin 
FeUowship. The number of 

College was originally ° j ,evcral 

dred, but this hmit has been raised . 

times and was finally . ; 

For a number of To«S 

tion. the activities of the Cohere 

limited to an annual Conroe. 


were 
a din- 
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jser, nnd an oration. During that period 
many radiologists were doubtful lliat it 
ms useful enough to justify its continued 
aistence, and its deatli from inanition 
srould not have been surprising. But it did 
sur\ivc, probably because the governing 
body, the Board of Chancellors, carried out 
its task of selecting Fellows with conscien- 
dous care. Radiologists were indeed rare 
fflio could bring themselves to decline the 
real and implied honor of election to Fel- 
lowship. 

During tlie administration of the late 
JohnT. Murphy, who was president of the 
College in 1930, the Board of Chancellors 
awoke to the fact that the College could, 
if it chose, exert powerful and much needed 
iaSuence in two directions which had pre- 
nously been neglected b\^ the two scien- 
tific societies and by the Section on Radi- 
ology of the American Cvrcdical Association. 
Soon aftenvard tlie following paragraph 
''^as inserted into the constitution : 


Objects. To establish an organization of radiolo- 
^'ts for tlie purpose of advancing the science of Ra- 
and improving radiologic scr^’icc to the sick 
of the study of the economic aspects of the 
f^-iCUce of Radiolog}', and tljc encouragement of 
’“proved education facilities for radiologists.” 


Acceptance of the dual functions of pro- 
Itcting the financial status of radiologists 
^(1 promoting better radiologic educa- 
w proved to be just the stimulus the 
allege needed. Its activities and influence 
gan immediately to expand. The ac- 
^Plishments of the College in various 
during the last ten years are too well 
O'vn to require enumeration here. 

Coll *;hange in the constitution of the 
age -which tremendously increased its 
introduction of a provision 
fflembership in addition to Fellowship, 
reni ^^'^ologists who have satisfied the 
jUj- of the American Board of 

eligible for membership, 
cjpt rights of Fellows ex- 

arb elective office 

members of the Board of Chancellors. 

now 488 Fellows and 1,238 
afs of the College, the total repre- 


senting more than 90 per cent of all quali- 
fied radiologists. These men want radi- 
ology to continue to endure as a specialty. 
In their determination to protect the sta- 
tus of radiologists, they have had to resist 
those in charge of medical and hospital 
insurance plans who are attempting to 
reduce the practice of diagnostic roentgen- 
ology to the level of a hospital service. 
They have had to resist many of their col- 
leagues in llieir own profession, some of 
whom sit in the seats of the mighty, who 
would like x-ray services to be as free to 
tlicir patients as Wassermann tests are 
noiv. So far, their efforts have resulted in 
a considerable degree of success. Whether 
they continue to succeed in the trying years 
that lie ahead through a period possibly 
of post-war unemploy^ment and depression, 
depends upon how well we in the rank 
and file support the College, its Chan- 
cellors, its Commissions, and its Executive 
Secretary. 

In 1937, the College decided to employ 
a full-time cxecuti\’e secretaryq and its 
choice of Mac F. Cahal to fill the position 
was a particularly happy one. Fully quali- 
fied for the position by training and expe- 
rience, tactful, respected alike by friend 
and foe, genuinely courteous, yet possessed 
of unlimited courage, he has been a sword 
and buckler and an ever present help in 
time of trouble. 

As has already been pointed out, the 
Board of Chancellors is, in effect, the gov- 
erning body of the College. It makes all 
decisions and plans all programs of the ac- 
tivities of the organization. The Board of 
Chancellors might be likened to the legis- 
lative and judicial branches of government. 
The executive branch is composed of the 
various Commissions, whose duty it is, with 
the help of the officers and executive secre- 
tary, to carry out the policies decided upon 
by the Chancellors, under their supervision 
and under their control. Even so brief a 
sketch of the College of Radiology as this 
would be incomplete without some expres- 
sion of appreciation of the magnitude of 
the labors of the Chancellors. Those of us 
who have seen them at work are amazed at 
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the diligence with which they attack then- 
tasks, the patient study they give their 
problems, and the wisdom, unanimity, and 
courage of their decisions. 

Finally, while we must admit that the 
College of Radiology has strayed far from 
the comse plotted by its founders, most of 
us can agree that the paths it has followed 
lead in the right directions; that it has as- 


sumed desirable functions and fulfilled : 
them with credit to itself; that it has at- ' 
tained a position where it is respected by 
the medical profession in general, and 
where it is rendering, and can continue to 
render, services of inestimable value to the 
science and art of radiology. 

326 Higley Building 
Cedar Rapids, Iowa 



The Earliest Roentgen Demonstration of a 

Pathological Lesion in America 

ANTHONY C. CIPOLLARO, M.D, 

Now York, N. Y. 


TX THIS YEAR 1945, wliicli marks the onc- 
1 hundredtli anniversary of the Ijirth of 
Willielni Conrad Rontgen and the fiftieth 
of his epoch-making discovery, it is not 
amiss to give some thought to the begin- 
nings of radiology in America. It has 
been tlie good fortune of tlic writer to re- 
ceive a first-hand account of what appears 
almost certainly to be the earliest use of 
roentgen ra}'s in this countr}’’ for the dem- 
onstration of a pathological lesion. The 
inddent was described to him by his 
former teadier, Dr. Gilman D. Frost of 
Dartmoutli College. Dr. Frost’s brother, 
Edwin B. Frost, Professor of Physics at 
Dartmouth College, was the pioneer roent- 
genologist, and Dr. Frost was himself pres- 
et when the film was made. 

The actual discovery of x-rays was the 
'^niination of a long and arduous series of 
Kperiments conducted in many lands by 
nany scientists. It was on Dec. 2S, 1895, 
“>at Rontgen submitted his now famous 
wmmunieation to the president of the 
hysical Medical {Society of Wurzburg, 
and within ten days— on Jan. G, 1896— the 
®ws of the discovery was cableci from Lon- 
ou to the civilized countries of the world. 

ranslation of Rontgen’s original paper 
appeared in Nature (London) on Jan. 23 
Was reprinted in Science (New York) 
anPeb._14, 1896. 

widespread was the interest in the 
Tays^ and so great a mass of material 
during the ensuing months 
ji 1 impossible to ascertain with 

^0 ute certainty when and by whom the 
j°®”^S^aiograins depicting a patho- 
Tbe^ ^P’^'^ation were made in America. 

communications to appear in 
iation literature followed the trans- 

Peb, u ^^ntgen’s paper in Science, on 

biiive 't T’upin of Columbia 

rsi York, writing under date 


of Feb. S, 1896, headed his paper “Rontgen 
Rays’’ and, after reviewing the study of 
vacuum discharges from the time of Fara- 
day, described his attempts to repeat some 
of Rontgen’s experiments. 

Pupiu made roentgenograms of several 
objects, including a pair of spectacles in a 
leather case. He was handicapped, how- 
ever, by the poor vacuum in his tubes and 
b}'- the fact that he did not have a static 
machine. He used a small Leyden jar 
and covered tlie ends of his tube with tin- 
foil. Some of his exposures were of an 
hour’s duration. Pupin describes, also, a 
roentgenogram of a hand made by A. A. C. 
vSwinton, but this compared unfavor- 
ably with a similar photograph made by 
Rontgen, since the fleshy parts were nearly 
as strongly marked as the bony structure. 
This the photographer attributed to over- 
exposure, but Pupin believed it to be due 
rather to xmder-exposure. Like many 
other early physicists, Professor Pupin 
foresaw the practical applicability of this 
new method of photography to surgery, 
but there is no statement to indicate that 
at this early date he had made a roentgeno- 
gram of a pathological condition. 

In the same issue of Science, there ap- 
peared a short paper by Prof. Edwin B. 
Frost of Dartmouth College, Hanover, N. 
H., describing his experimental work with 
the new rays. It was dated Feb. 4, and 
the concluding paragraph ran as follows : 

“It was possible yesterday [Feb. 3] to test the 
method upon a broken arm. After an exposure of 
20 minutes the plate on development showed the 
fracture in the ulna very distinctly. 

Professor Frost had available in the 
Physics Laboratory at Dartmouth several 
Crookes tubes, a static machine (Holtz), 
an induction coil, and Grove batteries. 
One tube proved superior to all others. 
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Fig. 1. Photograph taken in the Physics Laboratory R^ed Hall. '! 

Feb. 3, 1896. Prof. Edwin B. Frost is sitting, watch in han^d, o'! ^he left, fhe pai 

Slated to the right of the table. Dr. Gilman Frost is standing to the extreme ngtit, n 

observes history in the making, a Pului tube, energized with an 

The apparatus is clearly depicted; a special Crookes ^ minutes The photographic plate holder - 

and Grove batteries. The length of exposure was fifteen to twenty minutes, in i 

the table, with the fractured arm resting on it. 


This was a Puluj tube, differing from other 
Crookes tubes in that it had across the in- 
terior, in an oblique position, a piece of 
mica painted with a fluorescent material. 
As the cathode rays fell upon the phos- 
phorescent salts, a large quantity of x-rays 
was produced. With an exposure of only 
twenty minutes, as Professor Frost pointed 
out, it was possible for him to obtain a 
clear roentgenogram of a broken arm. 
The apparatus at his disposal was probably 
the best in America. He also had the co- 
operation of Mr. H. H. Langill, tlie local 
photographer. 

Still another communication in this issue 
of Science was by Prof. Arthur W. Good- 
speed of the Unix-ersity of Pennsylvania. 
A direct quotation serves to establish the 
time relationship of his experiments. Un- 
der date of Feb. 8, he wrote: 


uring the past week, experiments ’J; 

in the Physical Laboratory o the bn 
K of Pennsylvania on the Rontgen 
I ,?ot Several ..rgical ca»s, »c W H 
,d fingers, fractures, etc., have been succ 

produced." 

while Goodspeed 
y pictures of patliologi 

week preceding ^ 

Ud not publrsh «-f ‘ ieiunre. 

did he iRention any spec n 

[dentally it was he who sugg - 
n “radiography.” subscqticn^ 

,:red“.e‘‘d:tVorpbotogr.s,...ing»» 

ual pathological lesion- of 

Ln account of his c ' ^1, jt was to 
ntgen rays to a fiek > 
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b«omc a coiniiioiiplace was furnished by 
Professor Frost to the Darhiwiilli Alumni 
lapwic nearly thirty-five years later. 
It appeared in the April lUSO issue. Pro- 
fessor Frost made no claim to priority in 
tie. taking of medical roeutgciiograms in 
(Ms countr}', hut tlie editor assumed that 
responsibility, and in the light of the pres- 
ent mter’s investigations, would seem to 
be warranted in that assumption. Frost’s 
account of the incident reads : 

“A Hanover boy, Hdclic McCarthy, had broken 
the ulna of his forearm on January 19 and Dr. 
Gilnian t). Frost brought him to the laboratory for a 
test, by the pliotographic method. We secured 
o,iiite a Kitisfactory photograjih on February 3, as 
ns mentioned in my article in Seining This was 
[resuinably one of the earliest photographs of a 
ifacture taken in .•tmcrica." 


In the Spring of 1S9G many roentgeiio- 
granis were made in the Dartmouth labora- 
bp , and some of these are reproduced in 
rofessor Frost’s article, along with that 
s wing the fractured ulna. One shows a 
®dal splinter in the forearm, another a 
u etin the knee, and still another a frac- 
of the humerus. 

Frost’s contribution to 
^ Magazine, Arthur Fairbanks, 
same publication (February 
anrt ® contributions to astronomy 

“ fo humane living, said : 


5 Frost, brought him 

hbruan. of' ^ *^’'yben bone in the arm, and or 

“fafractuLd P’’o^o&''aph 

lured bone made m America.” 

event itself accom- 
‘bat th It was in 1936, also, 

altno ^ writer, returning to his 

kred Dr ^ holiday, encoun- 

®outh D. Frost on the Dart- 

*3iiiinp-Tiv^^^ carrying an envelope con- 
beard tw! photograph and there 

^broken\^rm picture of 

^lost’o f substantiate Professor 

roentgen 

''^Waturp p search of the American 

'^'^Ofded made, with the results 

course of these in- 
°®s, Dr. Archibald MaUoch, li- 



Fig. 2. The first roentgenogram of a pathological 
condition taken in America, Feb. 3, 1896. The frac- 
ture lines of the radius and ulna are distinctly shown. 


brarian of the New York Academy of 
Medicine, was consulted. In a personal 
commum’ cation, dated March 13, 1945, he 
wrote: “We have found no positive state- 
ment that anyone in the United States 
before Edwin B. Frost, on Feb. 3, 1896, 
took an x-ray picture of a fractured bone.’’ 
Dr. Otto Glasser, radiation research physi- 
cist of the Cleveland Clinic, whose aid 
was also enlisted, stated that he had been 
unable to ascertain who was the first in 
America to take an x-ray picture of a 
pathological condition. An editorial ap- 
pearing in the Journal of the American 
Medical Association, April 21, 1945, re- 
fers to the claim made “by some, that 
William J. Morton was the first American 
physician to make x-ray pictures,’’ but no 
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dates are given. It rvould therefore seem 
that the credit of obtaining the first 
roentgenogram of a pathological lesion in 
America belongs to Prof. Edwin B. Frost, 
the date being estabh'shed as Feb. 3, 1896. 

Note; Grateful acknowledgement for their co- 
operation is due Dr. Otto Glasser, radiation physicist 
at the Cleveland Clinic; Dr. Archibald Malloch, 
librarian, New York Academy of Medicine; Dr. 
Nathaniel T. Goodrich, librarian, Dartmouth Col- 
lege Librar}"; Mr. Charles E. Widma)"er, Editor of 
the Dartmouth Alumni Magazine; and Professor A. 
B. Meservey, physicist, Dartmouth College. 

The roentgenogram of the fractured arm was 
kindly loaned by Professor Mesen'e}'. The original 
negative, as well as the apparatus used by Frost, is 
in the museum of the Wilder Laboratory of Physical 
Sciences at Dartmouth College. The photograph 
of tile procedure itself was the gift of Dr. Gilman D. 
Frost to the writer, who would here take the oppor- 
tunity of paying his tribute to that great teacher of 


practical medicine, one whose instruction was based 
not on mere pedagogical formulae but on the ripe 
judgment that comes only with experience. 

40 East 61st St. 

New York 21, N. Y. 
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The Teaching of Radiology’ 

FRED I. HODGES. M.D. 

Ann Arbor, Micb. 


T he occrVSiON* of the present gathering, 
tlie first of the Leo Rigler Lectures, 
nay well he considered as an important 
milestone marking a new and forward- 
looking step in tlie progress of radiology as 
a fuU-fiedged specialty. Certainly no 
thoughts here expressed, no mere vocal 
statements made by any of us, will ma- 
terially alter the present or future stature 
of that vigorously growing branch of medi- 
tal endeavor. It is, however, important 
that the University of I^'Iinnesota has es- 
tablished an annual lecturesliip in the name 
of an outstandingly energetic and stimu- 
,1-^^odier of radiology, even now at 
a height of his effectiveness. This act, 
oouceived and accomplished by his former 
s udents, his colleagues, otlier friends, and 
0 splendid institution of which he is a 
port, must be looked upon as a rare com- 
P ment to Leo Rigler’ s accomplishments, 

[j ^ ^ formal acknowledgment of the 
or reaching importance and future prom- 
the branch of medicine which he has 
osen. This public expression of en- 
yj. and confidence will not pass 

^•^~“'''rill lead to greater and more 
progress in the advancement of 

rtdiology. 

tur^ come, when succeeding lec- 

up the theme which will run 

of Roentgenology, University 
4 d. 007 , University of Minnesota, Dec. 9, 
^9/, Marcb 1945. 


tlirongh tile many^ chapters yet to be writ- 
ten for this series, rich tribute will be paid 
to tbe fine personal qualities and the sound 
professional accomplishments of the man 
whose impact upon Ins associates locally 
and tliroughout the medical world stimu- 
lated the creation of the Rigler lectureship. 
Upon tliis, the founders’ day gathering, 
rather let us look into the future of the 
medical specialty which has atti'acted to 
its service a man of Dr. Rigler’s stamp,_ to 
determine if we can whether his devotion 
to tliat specialty is likely to be justified — 
whetlier succee^ng waves of medical stu- 
dents will be well advised to seek thorough 
preparation in the radiological approach 
to the problems of medical practice. 

Forty-nine years to the month, or at 
least to the season, after Wilhehn Conrad 
Rontgen’s momentous description of a new 
form of rays capable of penetrating many 
substances opaque to visible light, this 
enormously important contribution to pres- 
ent-day medical practice requires no ex- 
position before physicians or patients. 
Seldom has any single addition to the sum 
of human knowledge been exploited so 
rapidly, so extensively, or so usefully. In 
our time we are fJrivileged to observe that 
the rate of acceleration at which medical 
radiology is expanding continues to in- 

of Michigan. Delivered as the first of the Leo G. Rigler 
1944. For the institution of this lectureship, see Radi- 
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crease. There is as yet no indication that undergraduate, graduate, and postt^radu- 
the long-range benefits to be derived from ate levels. As best it can, the staff has in- 
Rontgen’s truly great discovery have been dulged in climcal investigations within its 
fully realized. _ scope. Regardless of all theoretical con- 

The extreme speed with which every in- cepts concerning the relative importance 
novation involving the diagnostic or thera- of these various activities, it is the plain 
peutic utilization of radiological principles truth that the accomplishments of the cle- 
is absorbed into daily medical practice partment are measured primarily bv the 
renders further advance progressively more efficiency with w^hich routine clinical' scrv- 
difficult. The rising load of clinical duties ice is provided, not by the quality of in- 
constantly threatens to submerge teaching struction offered nor by the quantity or 
activities and research by the very persons excellence of research. This state of affairs 
w'ho are most able and anxious to indulge in in one American educational institution 
such pursuits. Practical and academic du- will serve as a fair sample of tlie situation 
ties are so intimately interwoven in the at large. 

radiological divisions of all American medi- In some of the outstanding medical 
cal schools that neither can be emphasized schools of the country, the high market 
without detriment to the other. Since the values attainable by radiologists of ability 
local markets for routine clinical output have been responsible for the penetration 
are so genuinely eager, teaching and re- of the profit motive into academic radiol- 
search activities are more often than not ogy. It is variously argued that Uiis is a 
conducted as a side line of lesser impor- necessary evil — necessary if the best talent 
tance. is to be lured into the teaching field— or 

At the University of hlichigan, where that it constitutes a genuine virtue— Uic 
actual conditions are well known to me by virtue of preserving the truest possible rep- 
first-hand contact, utilization of the clinical lica of the conditions which actually prevail 
services offered by the Department of in radiological practice throughout the 
Roentgenology has increased steadily over specialty at large, 'fidratever the juslifica- 
a period of fourteen years until annual tion offered, it can scarcely be true that 
patient visits in this division exceed total further emphasis upon the daily applica- 

pali'-nl registrations by a considerable tion of already acquired knowledge is eitlicr 

margin versus .30,000. Apart from necessary or desirable from the point o 

the I’iioioMiiorographic chest sur\''ey of all view of universities, whose avow’cd reasons 
pati' nt-^ at t.lu registration counter of the for existence are to teach students and to 
hospital, eiglii i.f every'^ ten persons who foster investigation. _ _ 

apply for nn dic.il advice or care find them- In many’’ institutions, the University o 
selves referri (i !or some form of radiological Minnesota being one, 

service within : ho* months after register- added to tlie medical curriculum an o i 

ing at the ( linie. If nothing beyond rou- clinical sertdees of the teaching ^ j 

tine clinical duties were required of the was grafted onto one of the existing c inic^^ 

staff in railiology, the aggregate load of divisions, usually internal 
such work would amply justify its exist- surgery. The results of this prac 
cnce. The maintenance and operation of been multilateral. On the one 

the speciulixed apparatus required, ad- cal school radiologists sen mg on 
ministration of the affairs of the profes- have been spared much in t tew ay^^^^_^ 

sional and non-professional staff members, productive administrative u ics, jjgj-jved 

tlie handling <(f patients, and the prepara- the other hand, the frm o 

tion of suitable reports to be filed in clinical from administrative en welfare 

case histories constitute a sizable effort, been directed toward me sp 

In addition, the department carries on a of radiology, have been eni^ ppyrsc of it5 

considerable \ariety of teaching efforts at has reached a stage m 
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development which easily justifies depart- 
mental autonomy. Its interests, clinical, 
educational, and in the matter of scholarly 
achievement, are sufficiently distinctive 
and extensive to warrant a full voice in 
medical school affairs and independent 
choice of policy. Since radiological proce- 
dures always have been able to sujiport 
themselves financially, radiology docs not 
need budgetar}-^ support from a parent de- 
parbnent. BoUi tlie University of Michi- 
gan and tlie University of Minnesota now 
recognize radiolog}' as a full-fledged medi- 
cal school department and the same is true 
for several otlicr institutions. A\nierever 
this plan has been adopted, the teaching of 
radiolog}' has flourished. 

WTiether radiolog}' is accorded depart- 
mental status or is relegated to a position 
of secondar}' importance in the organiza- 
tion of medical schools, the rapidly expand- 
ing application of radiological principles 
in the practice of medicine must impress us 
'vith the desirability of expanding our 
teaching in this field. It is highly desirable 
flint any move in tliis direction .shall be 
designed to benefit all students, not merely 
those who have expressed a desire to devote 
themselves to tliis branch of medicine as 
specialists. Unlike specialists in most otlier 
clinical branches, radiologists utilize skills 
and instruments which have an almost uni- 
versal application. Today it is quite im- 
possible for any physician to disregard the 
radiological considerations which figure so 
importantly in the diagnosis or treatment 
of almost every disease. The undergradu- 
ate study of medicine is rendered more 
effective and more attractive by an under- 
standing of the principles upon which the 
specialty of radiology is based. One can- 
not teach the x-ray signs of disease, the re- 
sults to be expected of radiation therapy, as 
n subject totally apart from other diag- 
nostic and therapeutic considerations. To 
} appreciated properly, the benefits to be 
orived from radiological procedures must 
0 interwoven inextricably in the student's 
nnnd with his concept of the basic sciences 
Pnoclinical subjects, as well as his 
n orstariding of disease as it is encoun- 


tered in the practice of medicine. At Michi- 
gan it is our aim to equip every physician 
who graduates w'ith a sufficient under- 
standing of the possibilities, the limita- 
tions, and the shortcomings of radiology 
to permit him to evaluate the radiological 
services which will be rendered to his pa- 
tients in future years — to teach him to use 
such services to the fullest advantage. 
MHiile we do presume to train a limited 
number of graduate students who desire 
to devote their full energies to our spe- 
cialty, we consider tliat the impressions 
which we leave upon the entire under- 
graduate student body represent our most 
important contribution to the University, 
routine clinical performance not excluded. 

There is a place for radiology in the 
general plan of undergraduate medical 
education, a place for the presentation of 
tlie subject as an academic entity rather 
tlian a highly valued, though strictly 
utilitarian, handmaiden to the various 
clinical divisions. An understanding of 
tlie basic principles upon which the useful 
medical applications of radiant energy de- 
pend is fully as important to the intelligent 
practice of medicine as are the time- 
honored drills in the technics of bacteriol- 
ogy, biochemistry, and pathology. As 
medicine is practised today, the sum total 
of the evidences of disease made available 
through the employment of x-rays is cer- 
tainly no less voluminous or helpful than 
the information which is derived from the 
application of those “classical” sciences. 
Few indeed are the physicians who find it 
necessary or desirable to carry out in per- 
son the exacting laboratory methods of 
Kjeldahl distillation, the recovery in pure 
culture of pathogenic organisms, or the 
sectioning, mounting, and histologic study 
of tissues, in order to serve their patients. 
It is argued with entire propriety, how- 
ever, that as students physicians must have 
familiarized themselves with the methods 
and the scope of content as well as the phi- 
losophy of the various subjects which, 
moulded into an amazingly intricate whole, 
constitute the science of medicine. With 
the passage of busy years, replete with 
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The development of separate quarters 
for the non-clinical activities to be started 
would represent an initial expenditure of 
$40,000 to $50,000 for equipment and 
building renovations and an annual addi- 
tion to the budget of $10,000 to $15,000 for 
machinists’ salaries and materials. 

If, to continue with this hypothetical 
situation, the Dean were to inquire where 
the necessary funds were to be found, my 
answer would be prompt and emphatic. I 
would recommend an initial loan of $50,000 
by the University for capital outlay, se- 
cured by the allocation of 50 per cent of the 
net proceeds of clinical activities of the de- 
partment for a period of five years. There- 
after the added operating expense would be 
covered by 25 per cent of current clinical 
proceeds earmarked for that purpose. It is 
my firm belief that this proposal is sound 
financially as weU as academically. Able 
physicians, broadly trained in radiology 
and imbued with the ambition to follow a 
career of academic medicine, would find 
the fullest outlet for their energies in such 
surroundings. Medical students at Michi- 
gan would be exposed in the broadest 
fashion to the possibilities offered by 
radiology. The department’s clinical per- 
formance would be enhanced by new ad- 
vances in radiological knowledge effected 
by its own staff and students. The entire 
venture would be self-sustaining. 

It is not to be expected that sweeping 
changes such as those here suggested will 
come about spontaneously, nor that they 
will be forced upon teaching departments 
of radiology Avithout insistent demands 
from within. So long as students, faculties 
at large, and the alumni of medical schools 
are content to have radiology exist pri- 
marily as a hospital service division, and un- 
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til radiologists in teaching positions t' 
aroused and committed to a program wlii 
offers full-scale performance, it is idle ; 
presume that any such development v 
come to pass. 

It goes without saying that the pure 
clinical aspects of radiological teachi: 
should include the training of a few w 
chosen candidates for specialization. Tl. 
can be done under existing conditions; | 
is being accomplished creditably at f 
present time. Radiology at many instil 
tions now offers postgraduate or conti72t . . 
tion study of acceptable quality, and t 
value of inter-departmental clinical conh 
ences is thoroughly appreciated by 
participating divisions. Primary empha- 
sis upon the undergraduate responsibilities 
of radiology in no degree threatens the 
scope or the quality of these activities; it 
insures rather their continuation at a 
decidedly higher level. 

With the courteous indulgence of a most 
sympathetic jury I have had my day in 
court. I have been permitted to air my 
own personal ambitions for academic 
radiology and have outlined a dream re- 
garding a point of departure for bigger and 
better things in our specialty. This eve- 
ning’s dissertation must be considered in 
the light of a preliminary hearing to which 
other Rigler lecturers may be expected to 
add pleas variously modifying the views 
here offered by one individual. I am ex- 
tremely grateful to have been accorded 
this opportunity to christen the Rigler ec 
tures, much as a new ship is committed to 
its element, with the fen^ent wish for 
smooth sailing and a proud recor o 
achievement in the liv’^es of men. 

University of Michigan 
Ann Arbor, Mich. 



; The^Clinical Significance of Deformity 

of the Cecum in Amebiasis^ 

' ROSS GOLDEN, M.D., and PAUL DUCHARME, M.D. 

I Now York, N, Y. 


A mebiasis is defined as the presence of 
tlie Evdamoeba histolytica in the wall 
; of tlie large intestine or in otlier tissues. 
, The clinical diagnosis of the disease de- 
pends primarily upon the demonstration 
of the organism in one or another of its 
forms in tlie stools of tlie patient. Vallarino 
(1025) showed tliat in some cases lesions 
were produced in the colon which were dem- 
onstrable by roentgen metliods. Weber 
(1933) and Bell (lO.^G) demonstrated de- 
formity and shrinking of the cecum in a 
number of cases of amebiasis. The purpose 
of Ms paper is to present a series of cases 
which confirms tlie obsenmtions of Weber 
and of Bell and which emphasizes the 
practical value of recognition of the cecal 
deformity. No attempt will be made to 
discuss details of symptoms, treatment, 
or other aspects of the disease. 


INCIDENCE OF AMEBIASIS 

Competent obseiwers believe that ame- 
lasis is not uncommon among the people 
of the United States. Craig (1940) stated: 

n this country numerous surveys have 
s own that the incidence of the infection 
'anes from one per cent in some localities 
0 as high as 30 to 40 per cent 'in others, 
the incidence in 69,000 individuals sur- 
|oyed in the United States and collected by 
e writer has been a little over 10 per cent. 
_ may be conservatively stated that from 
j 10 per cent of the people of this coun- 
T harbor the parasite and that the per- 
centage is higher in the south than in the 
Craig and Faust (1943) esti- 
mated that 13,000,000 people in this 
<^onntry are infected. 

m a series of 202 necropsies in accident 
in New Orleans, Faust found E. 


hislolyticae present in the fecal content of 
the large intestine in 13 (6.4 per cent) and 
demonstrated amebic lesions in the mucosa 
in 7. 

SYMPTOMS 

The E. histolytica in the large intestine 
may or may not cause symptoms. Amebic 
dysentery, i.e., amebiasis with severe 
diarrhea, occurs in only a small number of 
patients with amebiasis. D’Antoni (1942) 
slated that in 1939 amebic dysentery'" was 
reported in 2,9Sl individuals in 33 states 
with a total population of 107,355,000. 
"Although these reports probably do not 
represent the actual number of cases, it is 
significant that only a small proportion of 
patients infected with E. histolytica 
showed dysentery.’’ D’Antoni believed 
the non-dysentery cases to be the major 
problem. 

The commonest symptoms in the non- 
dysentery cases (Craig and Faust) are 
constipation, attacks of sUght diarrhea, 
underweight, colicky pains in the lower 
abdomen or right lower quadrant, and 
pains in the head, back, and extremities. 
The symptoms (D’Antoni) may simulate 
cholecystitis, peptic ulcer, or appendicitis. 
The presenting symptom in one of our pa- 
tients was persistent fever of several 
months’ duration. Fever with leukocyto- 
sis was associated with other symptoms in 
several of our cases. The patients without 
symptoms are called carriers. 

PATHOLOGY 

The primary lesion of amebiasis is an 
ulcer which involves the mucosa, which 
may extend into the submucosa but which 
does not penetrate the tunica muscularis 
James (1928) described two types of ulcer. 


‘From the Departments of Radioloev of the Presbyterian Hospital and of the College of Physicians and Sur- 
5 Columbia'’uLive "shy? Sty. Read before the Joint MeeUng of the Amencan Roentgen Ray 

ty and the Radiological Society of North America, Chicago. III.. Sept. 24 ..9, 1944. 
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(I) flask-sliaped or tinderniincd and (2) 
superficial, spreading over llic surface of 
tlie mucosa; carl}'- lesions may be so small 
that they cannot be seen with the naked 
eye. In autopsy material obtained from 7 
individuals who were accidentally killed in 
New Orleans, Faust (1041) found three 
t)pcs of ulcers: (1) jiin-point ulceration, 
which is the initial lesion, (2) shallow, 
crater-like ulcers, and (2) extensive, shal- 
low denudation of the mucosa. None of 
these ulcers extended below the muscularis 
mucosae and none showed evidence of 
bacterial invasion or of repair. J-IowcAX*r, 
Faust (1944) stated that the amebic lesion 
in dironic amebiasis is usualh’’ sccondaril_v 
infected with bacteria. 

SITE OF LESION'S IN THE LARGE INTESTINE 

Amebic lesions may be present through- 
out the entire large intestine. They arc 
likely to be most numerous or may be pres- 
ent only in the cecum and ascending colon 
and in tlie sigmoid and rectum. The ileum 
is rarely involved. Clark (1925) reported 
ISG postmortem cases in Panama, of which 
lo9 died of amebiasis, including 95 in- 
stances of liver abscess. About 60 per cent 
of this series had lesions throughout tlie 
hrge intestine. In the 40 per cent vritli a 
local distribution the sites of the lesions in 
order of frequency were; (1) cecum and 
ascending colon, (2) sigmoid and rectum, 


(3) appendix. The cecum was involved 
either alone or with other portions of the 
large intestine in 8S.7 per cent. 

In 202 accident cases which came to 
necropsy in New Orleans, Faust (1941) 
found amebae in the intestinal contents in 
13. The organisms were present in the 
cecum in 11 and the actual lesions were 
found in the mucous membrane in 7 cases, 
of which the cecum was involved in 6 and 
the ileum with the cecum in only one. In 
one instance lesions were present only in 
the cecum. None of the ulcers extended 
below the muscularis mucosae. 

The ileum is rarely the site of amebic 
lesions, as suggested above. Clark (1925) 
docs not mention involvement of the ileum 
in his series of 186 necropsy cases, most of 
which were severely infected. Craig (1934) 
stated that he had records of only 6 cases in 
which ulcerations vxre found above the 
ileocecal valve. However, Faust (1941) 
quoted Clark as having found the ileum 
involved in 9 (4.5 per cent) and the ileo- 
cecal valve in 4 (2.0 per cent) of 198 ne- 
cropsy cases in Panama. Faust also quoted 
Connell as having found lesions in the 
ileum in 4 and on the ileocecal valve in one 
of 36 necropsy cases in New Orleans. 

radiology of amebiasis 

Vallarino (1925) described “filling de- 
fects” in the large intestine associated with 


Fig. 1- Case History. 

durauon Before admission count showed: Hgb. 68 per cent, R.B.C. 3.7 million, 

»-B C 16 non ” ^ rTheSr S slightly enlarged. The blood phosphatase was 19.2 Bo- 

r - TorrfwS no history of diarrhea or abdominal pain. The patient’s 
i'ventv serum protein was 5./ . The examination to find out whether the cecum was ab- 

Jonaal doctor suspected amebiasis, ashed ' . yyug. 5, 1943, disclosed a slow transit time in 

“MOW the cecum, which could not be separated from cecum. 

B constricted just above the ileocccm straightened out by pres- 

wfu® pressure films of the cecal tip (P mucosal folds appear obliterated or indistinct. These find- 
ing narrowed or constricted. ^ ' e found in the stools. Emetine therapy was followed 

bv consistent with amebiasis. Am improved, and the stools became negative. 

- .^appearance of the fever, the patient s subjectiv showing a change in the shape of the cecal tip, but 

Kttfe -f quadrant, Oct. 13, iv-t-i. 

.11 any, change in its size took place. v.r.u.inv the same immovable coil of ileum (2) below the cecum (1), 

pressure films taken at the same time sno ^ j.},g terminal ileum is now normal. The patient 

''as f V ® 'SBtly deformed by pressure. The ™ucos P interesting to know whether the abnormal mucosal 

very well and had a ravenous aPP®,*- 8’ J. • the mucosa or to edema resulting from hypoproteinemia 
anrt ileum in B was due to amebic r®® -j-j extensively in the United States but never beyond its 

other nutritional disorders. This patient had traveiea 
''“'fmental limits. 
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Table I: Sxjmmary of Material 


Total number of patients with suspected or proved amebiasis 

With amebae in stools 

With no amebae demonstrated in stools on one or more examinations. 
(One had superficial ulcers in the cecum on pathologic examination) 

With inadequate information concerning stools 

(One was proved by pathologic examination to have amebiasis) 


Number' of patients having x-ray examination with barium 

Barium by rectum jg 

Barium by mouth 27 

Both methods 22 

Deformed cecum 

With positive stools 21 

With negative stools 7 

(One had superficial ulcers in the cecum on pathologic examination) 

With inadequate information about stools 2 

X-ray examination of patients with positive stools 

No demonstrable abnormality 311 

Deformed cecum 21 

Other abnormalities of the colon -1 

X-ray examination of patients with negative stools or inadequate information about stools 

No abnormality 0 

Deformed cecum with negative stools 7 

(One had superficial ulcers in the cecum on pathologic examination) 

Deformed cecum with inadequate information about stools 2 


X-ray examination of patients with diarrhea 

Deformed cecum 

X-ray examination of patients with abdominal symptoms but no diarrhea 

Deformed cecum 

X-ray examination of patients with no diarrhea or abdominal pain 

Deformed cecum 

(This included one case with fever as the presenting symptom) 

X-ray examination of patients with inadequate information about abdominal symptoms 

Deformed cecum 

(These were private patients whose complete records were not available) 

Amebiasis mentioned in x-ray report, with deformed cecum 

Amebiasis mentioned in x-ray report, with deformed transverse colon 

Wrong interpretation of deformed cecum 

Called tuberculosis 

Called carcinoma 


Abnornialit 3 ' of cecum described but not interpreted 

Abnormality of cecum present but not noted at time of examination 

With positive stools 

With negative stools and rectal stricture 

Lesions distal to cecum 

Deformed transverse colon alone with positive stools 

Defonned transverse, ascending colon and cecum with positive stools 

Rectal stricture alone, with positive stools 

Rectal stricture with deformed cecum, negative stools 

No x-ra\' examination 

With positive stools 

With positive stools and diarrhea 

With positive stools anti abdominal symptoms without diarrhea. ’ ] ' 

With j)ositive stools and no abdominal symptoms 

With inadequate information about .stools ’ ^ ! 

With negative stools 

No rccortlcd abdominal symptoms referable to the intestine 

With positive stools 

With abdominal symptoms 

Di.arrhea with or without blood. . . .V> 

Positive stools. . . , 

Negative .stools 

Inadequate infonnation regarding stools .' 'i' 

(One proved to be amebiasis by pathologic demonstration of lesions in ccctin ; 

Abdominal symptoms without diarrhea 1* 

Positive stools ’ 1 

Inadequate iiifonnation regarding stools 
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Inadequate inforiiiulimi rcKanliiig symplonis 9 

With negative stools niul with cecal dcforniity 5 

With positive stools. 3 

Xo x-ray examination 2 

X-ray exaniiiintion with no cecal deformity 1 

With inadequate information regarding stools 1 

Cases having pathologic examination . 5 

.\utopsy following inienmonia, positive stools, no x-ray examination, ulcers in ascending and trans- 
verse colon, cecum negative 1 

.hitopsy following Hodgkin's disetise, inadequate information ahmit stools, x-ray examination with 

negative cecum, shallow idcers in cecum, ascending colon and rectum 1 

Liver abscess with positive stools and no x-ray examination 1 

Liver abscc.ss with positive stools, x-ray examination, barium by mouth, negative cecum 1 

Resection of cecum following erroneous diagnosis of carcinoma, negative stools. X-ray examination 
showed deformed cecum. Pathologic examination showed shallow ulcers in the cecum and proxi- 
mal ascending colon but none in the ileum 1 

Travel record 

Xo record of travel far from New York area 17 

Travel in the U. S. including Chicago 1933 16 

Travel outside the U. S. (includes 2 who also had been in Chicago) 76 

Coming from or travel to Latin America 44 

Tiavcl occurred less than 10 years before examination 65 

Travel occurred more than 10 years before examination 11 

Inadequate information about travel 10 

Sex ratio, total number 119 

Males 81 

Females 38 

■'ge incidence 119 

11-20 years 8 

21-30 years 22 

31-40 years 38 

41-50 years ' ' 24 

51-00 years 20 

61-70 years 4 

"1-80 years 3 


amebiasis, which diminished following anti- 
amebic treatment. They were more nu- 
merous in the cecum and ascending colon 
md in the sigmoid, although they were 
emonstrated in other portions of the 
colon as well. 

Weber (1933) described the following 
c anges on roentgen examination of the 
fccum in amebiasis; suppression of haus- 
markings, shortening and narrowing, 

® abnormal patency of the ileocecal 
Valve." 

Sell (193G) reported 7 cases of amebiasis 
small deformed cecums. This de- 
6nmty he believed should be considered 
i ighly suggestive of this condition, 

^Ugh it might be simulated by tuber- 
limited to the cecum or by carci- 
subsequent publications he 
JddV these observations and reported 

com ^^ses. He also reported personal 

®“^*'^^tions from deLorimier, from 
from King, who had observed 
’ 6r cecal deformities in this condition. 


MATERIAL 

Several cases have been encountered at 
the Presbyterian Hospital in which the first 
suggestion that the patient might have 
amebiasis came from the demonstration of 
a deformed cecum. This led to a review of 
all of the available cases in which amebiasis 
was either proved or thought probably to be 
present. This material is reviewed and 
summarized in Table I. More than twice 
as many men as women were included in 
the group. The youngest patient was 
thirteen and the oldest seventy-eight, but 
the majority were between twenty and 
fifty years old, with the greatest incidence 
in the fourth decade. 

Of the 119 patients whose records were 
reviewed, 107 had the E. histolytica in the 
stools. In one case with inadequate in- 
formation about the stools, ulcers were 
demonstrated in the cecum and ascending 
colon with amebae in the tissues. Ame- 
biasis, therefore, was proved to be present 
in 108 (90 per cent) of the 119 cases. 
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The stool examination in the vast ma- 
jority of cases was done by a competent 
technician of many years’ experience at the 
Presbyterian Hospital. A very few had a 
history of positive stools which was con- 
sidered reliable. 

No attempt was made to correlate the 
record of negative stools with the number 
of stool examinations. One examination of 
the stool (Craig and Faust) will disclose 
not more than one-third of the infections. 
Linders (quoted by Craig and Faust) be- 
lieved that ten to twelve examinations 
are necessary to pick up approximately 
all the infections. Faust found that an un- 
concentrated film examination from three 
or four specimens obtained on alternate 
days and one zinc sulfate centrifugal flo- 
tation procedure gave a high percentage 
of accuracy. Three of the 8 patients whose 
stools are recorded as negative had only one 
examination, which is obviously insuffi- 
cient. Information concerning the pres- 
ence or absence of amebae in the stool was 
classed as inadequate if no search for these 
organisms was made, as occurred in 4 cases. 

The roentgen examinations were done 
by various members of the staff, of varying 
dei,nees of experience. 

It is of interest that 74 of the 119 were 
private patients, while 45 came from the 
wards or the Vanderbilt Clinic. All those 
who had been outside the continental 
limits were classed as having traveled out- 
side the I'nited States whether they were 
citizens who had temporarily visited or 
whether they were bom in other countries. 
A nunrher of the patients came from Latin 
America for medical care. A few had been 
in the Orient, North Africa, and Europe. 
Because it seemed likely that recent travel 
would be more significant from the epi- 
demiological standpoint, the patients were 
divided into two groups; those who had 
been outside the United States (1) less 
than ten j-ears and (2) more than ten 
y'ears before the examination. The first 
group numbered (>.5 and included those who 
came to this country for medical care. In 
the second group of 1 1 individuals, the for- 
eign travel is probably of considerably less 


importance. One patient was boni in 
Switzerland and came to this countiy in 
childhood. He had to be included in tlie 
second group, although undoubtedly he 
acquired his infection here. As far as could 
be determined, 17 patients had not been 
away from the eastern seaboard in tlie New 
York area. Six of the patients who had 
traveled within the United States un- 
doubtedly were infected in Chicago in 1933. 

Sixty-one, more than half of the 119 pa- 
tients, had diarrhea, and 15 had abdominal 
symptoms, usually pain, without diarrhea. 
Foily-nine of the 52 patients w’ho had no 
x-ray examination had positive stools. 
Twenty-eight of the 49 also had diarrhea, 
while 6 had pain without diarrhea, and 15 
had no diarrhea or abdominal symptoms 
ordinarily attributed to amebiasis. Casual 
common complaints of gas and constipa- 
tion were not recorded as abdominal symp- 
toms for this purpose. In this last group of 
15 cases, the reason why the successful 
search for amebae was undertaken is not 
clear from the records. It is evident that 
diarrhea is the symptom most likely to 
raise the question of amebiasis in a general 
hospital in the temperate zone and to lead 
to a diagnosis without x-ray examination. 

Thirty-three of the G1 patients wdth diar- 
rhea had x-ray examination of the colon 
and 18 of them had a deformed cecum. 
Nine of the 15 patients with abdominal 


lin without diarrhea had x-ray examma- 

on of tire colon and 3 had a defonned 

cum. Eighteen of the 34 patients with 

) recorded intestinal symptoms had colon 

laminations and 4 had a deformed cccunL 

lis group included an interesting case with 

ver as the presenting symptom (Fig. )■ 

iformation concerning abdominal symp- 

ms was inadequate in 9 cases, / o w ii 

id x-ray examination and 5 had a ac^ 

rmed cecum; one of Uie pa ten .s 

assified died of Hodgkin s ‘ 

nebic ulcers were found at P'J 
,-/^i/-in and rcclinii. 
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I'ig. 2. Proljable hut Uniirovccl Aini-‘I)iasis of the Cecum Iiilerpretecl as Carcinoma, with Resection. 

A man (Unit No. 5S7219) 53 years old, who was born in Switzerland but who had been in the United States 
since the age of 12, was admitted in 1938 for study. He complained of nausea of eight months’ duration, 
"■eakiiess, fatigability, loss of 17 lb. in about three montlis, fever, and an indefinite sense of discomfort in 
the right lower quadrant. During 1908 he had several bouts of diarrhea, with "gas pains in the right lower 
Quadrant. In 1912 tlie attacks began again and continued intermittently until 1920, when they s^n- 
taneously ceased. Appendectomy was done without relief. On admission the liver was enlar^d. The 
cO'throcyte sedimentation rate was 92. The fever went up as high as 102.5 . Two stools showed positive 
tests for occult blood. One stool after a cathartic was examined for Endamoeba histolytica and none was round. 
X-ray examination disclosed a short deformed cecal shadow which was interpreted as probably carcinoma 
"ith a remote possibility of tuberculosis." A and B are two pressure films of the cecum with an apparently 
normal terminal ilcuni. (Arrows: 1 is cecal tip; 2 is ileocecal junction.) * j . 

At operation, a lesion was found opposite the ileocecal valve which was not as large as anticipated n^or 
«hard as carcinoma. No evidence of an inflammatory reaction could be seen. Ileocecal resection was done. 
Pathologic examination showed the serosa to be smooth and glistening. The wall of the cecum was thickened, 
'•arying from 0.4 cm. to 1.5 cm. in width, with fibrous tissue in its thickest portion. The base of the cecum 
ws 5 cm. in width, tapering to a finger-like projection 2 cm. in width^. The cecal mucosa was flattened, 
edematous, dull, immobile and showed 8 shallow ulcers, none of which extended deeper than the mus 
Claris mucosae. In the lower part of the ascending colon was a similar diamond-shaped ulcer measuring 
2 X 1 cm. The pathologist described these ulcers as not dissimilar to those of amebiasis, but no amebae 
could be demonstrated in the tissues. There was no evidence of carcinoma. no to IfiOnn 

After operation the patient continued to run a fever, etvleenth’^ nostonerative d^^^ 

ond with negative blood cultures. No explanation could be found. On the sixteenth postoperative day 

emetine theranv was started Six davs later the temperature suddenly becanae normal and the patient 
»"plly gouSl/ Med to dMo.e ametae. The elia.elan. thought the reepon.. 

to emetine suggested amebic hepatitis or possibly amebic abscess of the liver. 


demonstrated in 30 of 67 patients having 
eolon examination by barium methods. 
Cecal deformity occurred about five times 
frequently in association with diarrhea 
abdominal symptoms attributable to 
intestine as with no such intestinal 
symptoms. The symptomless carriers are 
hiuch less likely to have a deformed cecum 
ftan are those patients in whom the disease 
is severe enough to cause symptoms. 
Twenty-one (36 per cent) of the 68 pa- 

, with the E. histolytica demonstrated 
'a the stools had a deformed cecum. If 
disproportion holds, presumably 17 or 18 


of the 49 patients with positive stools who 
had no x-ray examination of the large in- 
testine would have shown deformity of the 
cecum if the examination had been done. 
Another patient with a deformed cecum 
had ulcers in the mucosa of the resected 
cecum and ascending colon, but amebae 
could not be demonstrated in the ulcers; 
postoperative fever and leukocytosis con- 
tinued for twenty-two days, ceasing on the 
sixth day after treatment with emetine was 
begun (Fig. 2). In addition, 2 other pa- 
tients %vith normal appearing cecums had 
deformity of the transverse colon and an- 



Imr, .S, a and n. Amebiasis of the Cecum with Improvement FoIIoivui? Oral Mcdicatio 

See Fig- 3, C, for case historj'. 
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I'ig. 3, C. Aiiiebiasis of llie Cecum with Improveineiit Following Oral Medication. 

A. man aged 3G (Unit N"o. 707/) 1 1) was admitted April 22, 10-13, because of recurrent diarrhea. He had lived 
m various parts of the world. Two years before admission, while living in a Latin American country, he had 
durrhea for a inonth, which was thought to be bacillary dysentery. He was well for six months and then had 
a tapeworm. Five months before admission the diarrhea recurred and continued intermittently. When blood 
appeared in the stools he was given sulfaguanidine and the diarrhea stopped. Ten days before admission it began 
a^m, lasting five day.s, with “gas pains” and weakness. The patient lost 20 lb. in weight. On admission he 
felt well, and had no diarrhea, but stools contained mucus and flecks of blood. Signioidoscopy disclosed several 
depressed areas in the mucosa, which suggested healed ulcers. Exudate taken from around these depressions 
tailed to disclose amcbac and the physician thought amebiasis was excluded. A barium enema, April 21, 1943, 
disclosed hypcrtonicity and irritability of the sigmoid, and a deformity of the cecal tip. Fig. 3, yl, is the post- 
eracuation film. Because no mass could be felt, this cecal deformity was interpreted as highly suggestive of 
amebiasis. 

A feiv days later the patient was readmitted for further studies with barium by mouth. The morning of ad- 
mission he passed a loose stool in which active amcbac containing red cells were demonstrated. Barium was 
4i40uth, April 27, 1943. Fig. 3, B, shows two pressure films of the shortened, ragged-appearing cecum 
TOh a normal terminal ileum, taken at about four hours. The patient was given two courses of anayodin and 
im fo his business in a Latin American country. He was readmitted June 16, 1943, because of fever up to 
ilh wrth generalized aches and pains, which were at first attributed to grippe. The white cell count was 18,000 
"lUi /o per cent neutrophils. The stools contained E. histolytica. Anayodin was started again and the patient 
June 26, with the temperature still elevated. 

Another small intestine study was done July 26. Fig. 3, C, shows pressure films of the cecum taken at about 
lour hours. The terminal ileum appears normal. The cecum is larger and smoother than in B but shows two 
marginal defects suggesting small elevations on the mucosa. Just below the ileocecal junction is a marked con- 
sirmtion. Although the cecum was improved in appearance, it was still abnormal. 

the patient was readmitted July 27, with a fever of 100-101 °. Emetine therapy was started, and six days later 
lOe temperature was normal. There was no clinical evidence of a liver abscess. Unfortunately no further x-ray 
studies were possible. The conduct of this case was definitely influenced by the x-ray demonstration of the de- 
tormity of the cecum. 


Other had a rectal stricture; all 3 had 
proved amebiasis. 


No cecal deformity was demonstrated in 
•i (57 per cent) of the 58 patients with 
positive stools who had examinations with 
onum. This shows clearly that failure to 
oinonstrate an abnormality of the cecum 
°r elsewhere in. the colon is of no impor- 
once in excluding amebiasis. 

^deformities distal to the cecum were 
present in the remaining 4 (7 per cent) of 
^ 58 patients with positive stools. 
Although we have no statistics to prove 
' ' our experience indicates that cecal 
^ rrdies made following the ingestion of 


barium are more satisfactory and accurate 
than those made with the barium enema. 
The patient is not uncomfortable. Re- 
peated observations with pressure films 
can be made. The terminal ileum can be 
studied at leisure. Care must be taken not 
to mistake incomplete filling for deformity 
of the cecum. However, the barium enema 
is necessary for the examination of the 
distal colon, the second commonest site 
for amebic lesions. The best procedure is 
to use both. 

The cecal deformity varied considerably. 
In some cases it was slight and amounted 
to narrowing of the tip, an appearance well 
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illustrated in Bell’s articles; in a few the 
cecum was so shrunken that its shadow 
measured only 2 or 3 cm. in diameter (Fig. 
1). In the great majority the outline was 
smooth. Much less frequently the cecum 
was irregular in outline (Fig. 3) and narrow 
witliout much shortening (Fig. 4). The 
size and outline of the cecum often changed 
a little from time to time ; this was jaarticu- 
larly noticeable when the deformity was 
relatively slight. In some instances pres- 
sure on tlie cecum appeared to cause an 
increase in the deformity. Localized ten- 
derness was usually elicited. 

In none of the cases was the terminal 
ileum narrowed or intrinsically deformed. 
In veiy^ few it appeared to be immovable 
and was coiled in an abnonnal position 
(Figs. 1 and 5). Lesions in tlxe terminal 
ileum were not found in the 3 cases ex- 
amined by tlie pathologists. In one case, 
although the lumen was not narrowed, the 
smoothness of the shadow and obliteration 
of the folds suggested edema of the mucosa 
(Fig. 1) ; this appearance disappeared after 
treatment. In a few cases the terminal 
ileum obscured the cecum. Spot films 
with and without pressure, with the patient 
rotated one way or the other, were some- 
times necessar}'^ to separate the ileal from 
the cecal shadow. No case proved to have 
amebic lesions in the ileum has been re- 
ported in which barium studies were done, 

far as we know. Therefore, we do not 
know what, if any, abnormality demon- 
strable by x-ray methods might be ex- 
pected in the ileum in such a case. 

EFFECT OF TREATMENT 

A.S pointed out by Bell, the small de- 
ormed cecum may relax and increase in 
size with anti-amebic treatment. Re- 


examination was done after treatment in 
only 5 of our cases. In 4 of them, relaxa- 
tion of the cecum, suggesting improve- 
ment, was demonstrated. Figure 3 illus- 
trates improvement following oral therapy, 
but the cecum did not become normal and, 
although diarrhea stopped, fever continued 
until a series of injections of emetine was 
given. Unfortunately another re-examina- 
tion was not done. In Figure 4 little 
change in the cecum occurred following 
oral therapy, but marked improvement 
resulted from a combination of emetine 
and diodoquin. In another case (Fig. 1) 
with extreme shrinking of the cecum, little 
change in its size or shape could be demon- 
strated following the specific treatment, 
which produced complete relief of symp- 
toms, It would seem that in later stages 
the changes produced by the disease are 
irreversible. 

CAUSE OF THE CECAL DEFORMITY 

Abnormality of the cecum demonstrable 
by roentgen methods is not present in 
nearly two-thirds of the cases of amebiasis, 
although the great majority of them un- 
doubtedly have lesions in the cecum. How- 
ever, in over one-third of the cases, cecal 
deformity is present. The reason it appears 
in one case and not in another is not clear. 
Inasmuch as cecal deformity is present 
more than five times as frequently in pa- 
tients with diarrhea or other intestinal 
symptoms as in those with neither, it seems 
probable that the severity of the infection 
and, therefore, the number of lesions may 
play a part. No obser\mtions are available 
to indicate how soon after infection cecal 
deformity may appear. The fact that the 
small cecum relaxes under treatment indi- 
cates that the deformity is due in part at 
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Fig. 4. Case History. 


iiS-year-old man (Unit No. 039076) was admitted Nov. 15 1943 because of ‘^gJioseynrrromng^and 

« 'vatery diarrhea. A barium enema, Nov. 15, and a small mtestme study, ^ov- 18, disclosed na^rowmg 
fonrnty of the cecum. Fig. 4, A, is the six-hour film. The terminal deum ^s "Ot abnormal. Ameb.a^s w« 
SSested in the report. Three stool examinations were negative and the four P 

(fin from Nov. 30 to Dec. 10. A stool on Dec. 17 was negative._ _ . ^ a 1044 A 


om Nov. 30 to Dec. 10. A stool on Dec. 17 was negative. readmitted Tan. 4 1944. A 

a>n and tenderness in the right lower quadrant recurred and the patient 1943. 

'um enema Jan. 5, 1944 (B), showed the cecum to be a lAtle longer but '^ms. A barium enema 

■ urse of emetine was given, followed by a cour.se of diodoquin, with j ,, ^ barium enema Aoril 17, 

lo, 1944, showed relaktion of the cecum. C is the postevacuation film following a barium enema 

• The cecum was much larger and regular in outline. 
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least to spasm. The amebic lesions in eat ly 
stages are confined to the mucous mem- 
brane. In the small intestine it has been 
shown that mechanical stimulation of the 
mucosa causes relaxation of the muscularis. 
Stimulation of the mucosa alone by the le- 
sions would probably not tend to cause 
^pasm The information available con- 
rcming the pathology of this disease indi- 
cates that early lesions confined to the 
mucosa arc not associated with secondary 
infection. On the other hand, Faust stated 
that in chronic amebiasis secondary bac- 
terial infection is usually present. It scents 
possible, tliereforc, that after the ulcers 
penetrate into the submucosa and a sccoud- 
arj' infection occurs, then sjoastic contrac- 
tion of the cecum may be caused by direct 
irritation of the muscularis. On the other 
hand, it seems improbable tliat cecal de- 
formity would be caused by uncomplicated 
superficial mucosal ulcers alone. In 2 of 
our cases the coiling and immobility of the 
terminal ileum suggested that the inflam- 
matory" process had extended into the 
peritoneum. However, much more work 
needs to be done in detailed studies of the 
pathology in cases ivith deformed cecums 
before the mechanism of the deformity can 
be understood. 


DIFFERENTIAE DIAGNOSIS 

Deformity of the cecum may be pro- 
duced by carcinoma, by tuberculosis, and 
by regional enteritis. 

, Tuberculosis involves both the cecum 
and the ileum in the vast majority of cases, 
is confined to the ileum alone infrequently, 
and to the cecum alone in less than 5 per 
«nt of the cases. The demonstration of a 


normal terminal ileum is strong evidence 
against tuberculosis. However, as Bell 
pointed out, hyperplastic tuberculosis of 
the cecum could simulate the cecal deform- 
ity described above. We have seen hyper- 
plastic tuberculosis of the cecum in only 2 
cases, and the ileum was involved in both. 

Likewise, regional enteritis involves the 
cecum infrequently and the ileum com 
monly. Wc have not seen a case of re- 
gional enteritis confined to the cecum. In 
both tuberculosis and regional enteritis the 
terminal ileum is narrowed or irregular m 
outline. 

Carcinoma of the cecum usually pro- 
duces an irregular asymmetrical filHng de- 
fect associated with a palpable _ mass, 
whereas the deformity of amebiasis is sym- 
metrical and in the majority of cases is 
smootli and regular and is not associated 
witli a palpable mass. In most of them the 
defonnity mav change a little from time to 
te. whereas the defect of caremoma is 
usually unchanging. A mass 
large amebic granuloma of the cecum 

could not be differentiated from carcinoma 
Amebiasis of the cecum ^PPears to be 
more frequently encountered in Ae pa- 
tients seen at the Presbytenan Hospital 

than carcinoma or fl" 

cecum In the ten years preceding Dec. , 
1943, the record room ffles show cases o 
. carcinoma of the cecum and only 13 of 

I i1f*occc3.1 « 

Trors in interpretation in our senes 

, wem few, as amebiasis was mentioned m 
the report of the roentgen examination in 
’ I 2 of 30 cases with cecal deformity. In 2 
’ rtp deformity of the cecum was mter- 

r cases the detonrui-y tuber- 

a preted as carcinoma (Fig. ) 


Fig. 5. Case History. medical care because 

40-year-old wife of a doctor in one ^ aftef theTngS^^ of barium, 

itermittent right lower quadrant pam of nuadrant about fom hour loops are superimposed 

dstory of diarrhea. Fig. 5, A, shows the ngh identified without the patient to the left the 

terminal ileum and the ileocecal junction can be idenun By rotating the pa 

he cecal region in .such a way that the cecum cannot .„f„rmed A loop of lower ileum 

® could be seen. . T.j,e cecum (1) is pecul'ariy -ynetion, 2; terminal 

'E- 0, B, shows two spot films without . :wl loops were immovab ( organisms were quickly 

uperimposed upon it The cecum and adjacent deal suggested and the o g 

». 3). Because of the deformed cecum, a sea „r,pration. Undoubtedly pericecal 

I'd' Treatment was followed by symptomati patient an Tje-ation of the deformed cecum 

fhe demonstration of thecccal deformity saved tte Pf"\his ^^ade the '^t^cation 
Ksions are present, which involve adjacent i t j fluoroscopy unth spo 
f'cult. The case illustrates the importance of caretui nu 
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culosis, respectively. The one error was 
mfortunalc, as it led to an tinnccessary 
operation. BoUi errors were a])]xircntly 
made because the observers did not think 
of the possibility of amebiasis. In 2 re- 
ports, abnonnality of the cecum was men- 
tioned but was not interpreted, probably 
because the observers did not know what 
to say but were convinced the disease was 
neitlicr malignant nor tulaerculons. Iti -i 
instances tlie obsen’cr apparently did not 
seetlie defonnity. In only 2 instances in 
our series was defonnity of tlie cecum asso- 
riated witli oUier lesions in the large in- 
testine; in one case the rectum (Fig. (1) 
and in tlie other tire ascending and trans- 
verse colon was involved . Flexible narrow- 
ing or irregularity of tlie wall distal to the 
cecum can be taken as additional evidence 
that tlve cecal defonnity suggests ame- 
biasis. Clark’s necrojasy statistics suggest 
Aat witli the heaA*}' infections which occur 
in some geographic regions multiple areas 
of involvement might not be as infrequent 
as in our series of cases. 

Probably the greatest difllculty lies in 
the recognition of the milder stages of the 
deformity. How great is tlie danger of 
mistaking functional changes in the shape 
of the cecal tip for the spasm induced by 
amebiasis? Contraction of the cecum 
under the stimulus of pressure is not at all 
mfreqnent. This reaction is usually pres- 
ent in the well advanced deformities un- 
questionably associated with amebiasis. 

irritation from the appendix produce 
® spasm of the cecal tip? Suppose the 
<^acum appears normally filled out and 
|outided at the six-hour period and at 
^ohty-four hours appears small and 
^mted, can this be taken as evidence of 
^sease? These and similar questions are 
at the present time; many careful 


correlations with clinically proved cases 
ivill bo necessary before they can be 
ansivercd. 

We have the impression that a deformity 
w'hich is not persistent is probably not 
significant. If a cecum contracts under 
the stimulus of pressure and promptly re- 
laxes, the movement is probably normal. 
On the other hand, if tlie cecum contracts 
under jircssure and stay'^s contracted, par- 
ticularly if it seemed a little small before 
it contracted, and if localized tenderness is 
present over the cecal tip, it seems reason- 
able to raise the question of amebiasis. 
This should be presented to the clinician 
as a suggestion, not as a diagnosis, and 
should be so accepted by him. 

The difficulty of demonstrating the 
organisms in the stools of some patients, 
particularly’’ those with obscure atypical 
syunploms due to amebiasis, is well recog- 
nized. Schulze and Ruffin (1942) called 
attention to the fact that other disease may 
coexist with amebiasis. These ■writers be- 
lieve that a trial of specific therapy is 
justified to prove the diagnosis in sugges- 
tive cases in which the organism cannot be 
demonstrated. 

It is of interest that in standard text- 
books (c.g., Craig and Faust), and in au- 
thoritative articles {e.g., Faust, 1944) no 
mention is made of barium procedures as a 
metliod of demonstrating amebic lesions 
in tlie large intestine. Schulze and Ruffin 
(1942) stated; “Barium studies of the 
colon are sometimes suggestive but rarely, 
if ever, justify diagnosis.” They did not 
describe ’udiat abnormalities of the barium 
shadows of the colon they would accept as 
suggestive of amebiasis. In this sense a 
filling defect in the stomach does not justify 
a diagnosis of carcinoma because other 
diseases such as syphilis or lymphosar- 


A JO Fie- 6. Case History. • . 

'tctal ■woman (Unit No. 522696) was admitted because of alternating constipation and diarrhea, and 

“’Wth ^ barium enema (Fig. 6, A) disclosed narrowing and irregularity of te rectum. Barium by 

and deformity of the cecal tip with a normal terminal ileum (B). The ileocecal valve 

«iQeticd and relaxed? 

•''ribed relatively few cases in this series which showed the abnormality of the ileocK^ valve 

‘te rectum -Amebiasis was suggested. One stool examination was negative for amebae. :^opsies from 

“sgative evidence of inflammation, but no amebae could be identified m the tissue. _ The Frei test was 

^hher surgeon is not inclined to accept amebiasis as the probable explanation for this disease, and nothing 
een done to prove the diagnosis. 
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coma may also produce it. Furthermore, 
carcinoma may be present with no demon- 
strable deformity of the stomach. Yet the 
clinical value of the roentgen examination 
of the stomach cannot be denied. Because 
the barium method of examination of the 
digestive tract is so universally used, it is 
quite likely to be applied in cases with ob- 
scure abdominal symptoms such as those 
described b}^ D 'Antoni and others in ame- 
biasis. If the significance of cecal deform- 
ity without narrowing or irregularity of the 
terminal ileum is recognized, a number of 
cases of amebiasis will be found which 
otherwise would escape detection. At the 
same time it must be emphasized that the 
procedure has no value whatsoever in rul- 
ing out this disease. 


sumaiarv 

A group of 119 cases of proved or sus- 
pected amebiasis was studied. Of these, 
07 had x-ray examination with barium, 
which disclosed deformity of the cecum in 
30. Twenty-one of the 30 had proved 
amebiasis. In the other 9 cases the disease 
was not disproved. Of 58 patients with 
amebae in their stools, 33 had no abnor- 
mality of the cecum demonstrable by x-ra}'’ 
methods. Experience with this series sug- 
gests that recognizable deformity of the 
cecum is likely to be present in over one- 
third of the cases of amebiasis. Cecal de- 
fonnity is much more likely to be found in 
patients witlr than in those without in- 
testinal symptoms. Its absence is of no 
value in ruling out amebiasis, as deformity 
was not found in almost tw'o-thirds of the 
patients with this disease. 

Recognition of the cecal deformity has 
proved clinically valuable in a number of 
cases in which the first suggestion that 


amebiasis might be present came from the 
x-ray examination. 

Inasmuch as amebiasis is not uncommon 
in temperate climates and as it will prob- 
ably be found more frequently -with die 
return of our militar)^ forces from all parts 
of the world, it seems evident that the 
significance of cecal deformity desen'es 
attention. 

Presbyterian Hospital 
New York 32, N. Y. 
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Roentgen Findings in Amebic Disease of the Liver' 

MAI. FRANK ISAAC, M.C., A.U.S. 


j 

’ MEDIC DISEASK of lllC Uvcr is tllC UlOSt 

common complication of amebic dys- 
ektery. It is far more common among visi- 
tors to the tropics tlian among the native 
population. The ratio is often put at 10 
or 20 to 1. Of 222 cases of amebic cl)'scn- 
tery reviewed, 02, or per cent, showed 
liver involvement. 

The purpose of this paper is to empha- 
size— or perhajis to rc-emphasize — certain 
pertinent facts about the diagnosis of ame- 
bic liver disease, in the light of experience 
in an Anny Hospital. The writer makes 
no claim to originality for his observations. 
Because of tlie obvious diiliculties in an 
overseas tlieatre, the literature on the 
subject has not been reviewed. 

Two stages of the disease have been seen 
at this hospital. The first stage is a diffuse 
hepatitis, similar to heiiatitis of other ori- 
gin, except that very few cases of amebic 
etiolog}’- show clinical jaundice. This is the 
earliest stage of the disease ; no pathogno- 
monic signs exist and the diagnosis is de- 
pendent upon a carefully taken history, 
suggestive physical signs, and sometimes a 
therapeutic test. 

The stage of hepatitis may or may not 
progress to the second stage, that of a full- 
blown abscess or multiple abscesses. It is 
often difficult, or even impossible, clini- 
cally to differentiate between the two 
stages. If early specific treatment is insti- 
tuted, it may never become definitely es- 
tablished whether or not actual abscess 
ormation has been present. For this 
reason, and because aspiration of an ab- 
bess was indicated in only a very small 
percentage of cases, it has been the custom 
^t this hospital to make no distinction 
etween the two stages for purposes of 
dassification. Unless aspiration became 
necessary and pus was actually obtained, 
n cases of amebic disease were designated 
^^ebic hepatitis. 

■Accepted for publication in May 1945. 


CLINICAL COURSE 

The Jhulamoeha histolytica reaches the 
liver through the portal circulation from 
ulcerations in the mucosa of the colon. 
Obviously, then, amebic dysentery must 
always precede hepatitis, although some- 
times no such histor}’^ can be elicited. 

The onset is usually insidious. The pa- 
tient may not appear very iU. He com- 
plains of anorexia, malaise, and vague 
discomfort in the epigastrium, radiating 
to tlie right hypochondrium and sometimes 
to the right shoulder. There is almost al- 
ways a history'- of previous short attacks of 
diarrliea, sometimes going back four to six 
months. A low-grade fever and moderate 
Icukocydosis are invariably’- present and the 
sedimentation rate is elevated. The liver 
may or may not be palpable, but there is 
invariably tenderness over the hepatic 
area. Pain can often be elicited on antero- 
posterior compression of the right lower 
diest. 

At times, the onset may appear to be 
very sudden and the clinical course of the 
disease stormy. The patient may appear 
gravely ill with a high spiking fever and 
a large, palpable, tender liver. 

ROENTGEN FINDINGS 

On Xtray examination, two groups of 
cases will be found. In one group, com- 
prising approximately 50 per cent of the 
cases, either there are no x-ray signs what- 
ever, or there may be a downvvard enlarge- 
ment of the liver, as shown on a survey film 
of the abdomen by displacement of the 
liver edge to a variable distance below the 
costal margin. The film should be made 
with the patient in the prone position, at 
the end of expiration. These cases are un- 
doubtedly those of diffuse amebic hepati- 
tis, similar to hepatitis of other etiology 
except that they respond dramatically to 

emetine. :■ ' 

In the second group of cases 
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frank liver abscesses with positive x-ray 
signs on the chest film. Of the 32 cases 
here re\fiewed, only 22 were examined 
roentgenologically. Of these, 10, or 45 per 
cent, showed positive evidence of fiver 
disease on the chest film. The right dome 
of the diaphragm is elevated, usually for 
at least one interspace.’ Only the outer 
portion of the leaf may be raised, so that 
the costophrenic sinus is flattened out, 
but the cardiophrenic angle may be intact. 
Or only the mesial portion may be high, 
so that the cardiophrenic angle is obliter- 
ated. At times, elevation is limited to the 
midportion of the leaf, as though the up- 
ward convexity of the dome were markedly 
accentuated. In this latter instance both 
the costophrenic and cardiophrenic angles 
are sharpened. 

When present, elevation of the right dia- 
phragm is the most unequivocal sign of 
amebic fiver abscess. It not only clinches 
the diagnosis, but it is most valuable in 
checking on the therapeutic results. It Avill 
be found that, while clinical response to 
specific treatment may be dramatic, the 
x-ray signs will be much slower in return- 
iTig to nonnal. 

On a lateral view of the chest, besides the 
elevation of the right diaphragm, a more 
localized bulge may sometimes be made 
out, usually in the anterior half of the 
dome, directed upward and forward. 

If the patient is examined fluoroscopi- 
cally, it will be found that the right dia- 
phragm either shows no excursions at all 
or its movements are very sluggish, the 
right dome descending only slightly as 
compared with the left. 

The right lower lung field sometimes 
shows secondary' changes. The broncho- 
vascular markings in the right base may- 
be crowded, and at times the picture re- 
sembles that of a primary' atypical pneu- 
monia, except for tlie abnormality of the 
diaphragm. The condensation of the lung 
markings is probably due to compression 
by' the high diaphragm. The infiltration, 
on the other hand, is probably to be attrib- 
uted to interstitial pneumonitis or per- 
haps to partial atelectasis. In a certain 


percentage of cases a frank pleural reaction 
is seen in the right costophrenic angle; 
a narrow band of thickened pleura is seen 
running up toward the axilla and there 
may be a small amount of fluid in the cos- 
tophrenic sulcus. These are probably 
cases of fiver abscess which have niptured 
into the pleural cavity'. Often, under 
these circumstances, the underly'ing ame- 
bic disease is not suspected clinically. All 
the symptoms and physical signs are ref- 
erable to the chest, and the diagnosis ma}- 
first be made on the x-ray' evidence. 

From a roentgenologic point of view, 
then, it may be said that in regions where 
amebic dysentery is prevalent, abnormal 
elevation of the right diaphragm should 
always make one suspect amebic disease of 
the liver. 


CASE REPORTS 

Case I ; Ch. L., white, 38 years old, was ad- 
mitted to the hospital June 10, 1943, with a historj- 
of anorexia and pain in the umbilical region of four 
days’ duration. Pain was constant and radiated to 
the right upper quadrant. There was no vomiting or 
diarrhea. The liver was palpable two fingers breadth 
below the costal margin and very tender. The tem- 
perature varied between 99 and 102° F., and there 
was a moderate leukocy'tosis. Stools were negative 
for E. hislolyiica on ten successive examinations. 

X-ray examiiiation on June 15 revealed a slight 
elevation of the right dome of the diaphragm (I'ig. 1, 
A). Costophrenic sinuses and lung fields were clear. 
Re-examination on June 22 showed the right ( la- 
phragm to be in a slightly higher position (Fig. 1, ;• 
There were increased lung markings throughout the 
lower half of the right lung field, probably due to 
compression. Fluoroscopic examination o 
chest on the same day showed the right dipphragni 
moderately elevated and almost completely immohii- 
ized. Onlv its mesial portion showed very siigm 
movement. A surv'cy film of the abdomen <> 
same date showed the liver edge displaced domi- 
ward, 5 cm. below tbe costal margin (Fig. 1 , <■-)■ 

A diagnosis of amebic liver abscess was made "cj 

specific treatment instituted, rhepaticn re. p 

well to emetine therapy (Fig. 1, D) ’ 

charged to duty on July 22, “improved. 

Case II; J. J., colored, 30 years old, 
on Aug. 18, 1943, with a chancroid Ic_ ^ 
penis and regional lymphadenitis. 
in the hospital he began to run a lug i - f' j, ^ 
perature, fluctuating between 9.)..-) 
with daily remissions. X-ray „f tlir 

chest on Aug. 2.5 and 20 revealed eh vat. 




'veek\!' Right diaphragm in high position; ^ Liwr^'dge^bout”! 

cm diaphragm higher; costophrenic sinus obliterated. C. ^ '* entirely normal in 

margin. D. Right dome lower, following emetine therapy, though not yet entirely normal in 

’ll costophrenic sinus clear. 




liiclicr- elevation of right diaphragm. B. N'cxt day: Rigid diaphragm iniicli 
phragn’i tioniial nrpo h'""^ fattened out. C. Diaphragm lower following emetine therapy, D- Right dia- 
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'?• 3. Casein. A. liJcvatioa of riRlK diaiiliraffni. H. Oac moiiih laier ; rigla dome in normal position, one 

whole interspace lower than in A. 


of (lie costoplirenic 
olii I increased markings in the 

Lv to compre.ssion. The left 

ragm was also elevated by a distended colon. 

of the liver. 

E!h started. The patient re- 

i'charl^f (P'S- 2. C and D) and was 

venereal 

tea on concurrent sulfalhiar.olc thcrap}-. 

itted^m^aV "’*""'^^1 -^ti years old, was ad- 

Kpifal wii ~a' ^ month in a base 

tcoinnk- ‘definite diagnosis had been made. 
’W onar!”'^ cpigastrium and right 

'ft a niontm ’ ”^“sea and vomiting, and fever, of 
'-■et of hie 'll ^ station. Diarrhea, present at the 
'^stivofitiff ^oased. The liver w-as palf 

I tender on below the costal margin an 


’*«tetliine nr aggravated by deep 


bv 0 cither side. Severe pain \va; 

Wer chest ” ^°P°sterior compression of the rigid 
tefimentatinn t ^ leukocytosis, and thi 

Stnni 'ticreased (20 mm. in oni 

'^^amiiiation was positive for E. his 


M: 


*^tch 3 o ohest and right abdomen taken 01 
'"tegtn esnpn^^ii ^ elwation of the right dia 
^^eostoXp,!^^^- (P'S- 3, A) 

^^liveredgpt*^ ^'''''ses and lung fields were clear 
Three'"^^ about 4 cm. below the costa 
^®''“alswbipr.+- emetine were given ndtl 
^'^''Itetioa 'roprovement, decrease of the sedi 
1 and return of the liver to norma 


size, though it remained tender. X-ray examination 
on .April oO showed the right di-aphragra normal in 
outline and position (Fig. 3, B). The liver edge at 
the end of expiration was about 1 cm. below the cos- 
tal margin. The patient was discharged to duty June 
10, 1944, "improved.” 

Case IV: C. G., 30 jmars old, tvas admitted to 
the hospital Sept. 12, 1944, with fever, anorexia, 
vomiting, and epigastric pain of five days’ duration. 
He gave a historj^ of diarrhea three months previ- 
ously and, at the time of admission, was passing two 
watery stools each night. Examination was nega- 
tive except for tenderness in the epigastrium and 
right upper quadrant. The liver was palpable two 
fingers breadth below the costal margin. . The 
temperature varied between 103.5 and 99.5 ° F. The 
icteric index was 3.9. The sedimentation rate was 
elevated (65 mm. in one hour). The white blood 
cell count was 13,600, with 90 per cent polymorpho- 
nuclears. A malaria smear was negative. Stool ex- 
amination was negative for E. histolytica. 

X-ray examination, on Sept. 13, showed both 
sides of the diaphragm normal in outline and posi- 
tion (Fig. 4, A). The costophrenic sinuses and lung 
fields were clear. On Sept. 21 films of the chest and 
right abdomen showed a moderate elevation of the 
right diaphragm, especially in its mesial half (Fig. 
4, B). The liver edge was displaced downward 
about 4 cm. below the costal margin. A diagnosis of 
amebic hepatitis was made and the patient was 
placed on emetine therapy. There was no response 
to a course of 6 daily injections of one grain. JA 
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r-ig. 4. Casel\. ^sht diaphra^ approximately normal in poskion and ou^ 1). Moder 

ate elevation of right dome in mesial half (Sept. 21). See also Fig. 4, C. 



Fig.4, C. Case IV. 
elevated, but k■s^ 


Oct. 9: Right diaphragm still 
than on earlier examination. 


.econd course vs.i^ ^iven and gradual clinical im- 
provement o lowed. Roentgen examination of the 
chest and abdomen on Oct. 9 showed lire right dia- 
phragm still somewhat high in po.sition (Fig. 4, C), 
although to a lesser extent than previously. The 


liver edge was now seen 2 cm. below the costal iilip 
gin. The patient was discharged to duty on Oct. 
22, 1944, “improved.” 


Case V: F. R. J., 44 years old, was admitted 
Sept. 13, 1944. The onset of illness was fii'c days 
previous to admission, with severe pain in the right 
flank, general weakness, and jirofuse sivcat.s. The 
right flank pain was intermittent, stabbing in char-- 
acter, and radiated through the right chest and to’ 
the right shoulder. The patient complained of-, 
frequency of urination and nocturia (three or. 
four times a night). He had experienced no nri-: 
nary symptoms prior to the on.set of the illncs-s. ■ 
Physical e.\'amination showed marked pallor and -, 
deep tenderness in the right flank, but was othcnvi.'c 
negative. The temperature was 100..')° F. on admis- 
sion and fluctuated between 104 and 100° h. lor the 
next few days. The white blood cell count «3S 
16,500 with 84 per cent polymorphonucicars. 
sedimentation rate was elevated. Urinalysis shoi. 

1 + albumin, 8 to 10 white blood cells, and 0 to h 
red cells per high-power field. Tlie blood 
was 122/70. Tlie patient was thought to have 
severe perinephritis without evidence of 
phritic abscess. An excretory pyelogram, m 
Sept. 20, showed ratlicr poor concentration by 
kidnevs, but was othenvise negative. 

X-ray examination of the chest on v^pl- -- . 

the right diaphragm high in 
There was considerable mottling m t e 
and costophrcnic sinus, apparently r^l' .. 
pneumonitis, Tlie x-ray opinion vas. 
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ast of the liver with secondary pneuinoiiilis in the 
ri^ base. Emetine Ircatmcnl was instituted jind 
the response was dramatic. Tlic tcniiicniturc 
promptlysnbsidcd, pain and tenderness disap])earcd, 
andithe sedimentation rate dropped to normal. 
The patient was di.scliarRcd to duty on Oct. M, 
1M4, "eared.” 

SUMMARY AND CONCLUSIONS 

" Amebic disease of the liver is the most 
connnoii complication of amebic dysentery, 
^aseries of 222 patients with amcliic dys- 

I ff)-, 32 (U per cent) had amebic disease 
he liver. 

Vo stages of the disease can be distin- 
kd; amebic hepatitis and amebic 
r abscess. Differentiation between the 
;es is not always possible clinically. 

1 cases of hepatitis survey films of the 
omen show either no positive x-ray 
sgns or only a downward displacement of 
the liver edge to a variable distance below 
the costal margin. 

la regions where amebic dysentery is 
prevalent, elevation of the right diaphragm, 
jnth complete immobilization or dimin- 
ished excursions, is a pathognomonic sign 
d frank liver abscess. . 

Pneumonitis in the right base, associ- 
kd with a high right diaphragm, is prob- 
® iy secondary to amebic liver abscess, if 
other causes for the elevation of tlie dome 
fan be ruled out. 

Pleural reaction witli or without a small 
f usion in the right costophrenic sinus in 
0 presence of a high diaphragm is second- 
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Fig. 5. Case V. Right diaphragm flattened and in 
high po.sition. Tiic right hilar shadow is enlarged and 
there is .streaked and mottled pneumonic infiltration 
extending into the right base. 

ary to liver abscess and may indicate rup- 
ture of tlie aliscess into the pleural cavity. 

Most cases of amebic liver disease, 
whether in the stage of diffuse hepatitis or 
full-blown abscess, respond readily 'to 
specific treatment. In only a very small 
percentage does an amebic liver abscess 
require aspiration. 

1.32 South Second Avc. 

Mt. Vernon, N. Y. 




An Evaluation of Automatic Exposure Control 

Equipment in Photofluorography’ 

RUSSELL H. MORGAN, M.D.,= and PAUL C. HODGES, M.D.= 


HISTORY OF AUTOMATIC TIMER 
DEVELOPMENT 

L ate in the summer of 1940, inves- 
tigations were undertaken at the Uni- 
versity of Chicago to develop equipment 
whereby radiographic exposure might be 
more effectively controlled than was pos- 
sible by the customarily used anatomic 
measurement technic. Because the prob- 
lems associated wdth exposure control in 
radiography are fundamentally similar to 
those in photography, the first work (4, 5) 
was directed toward the development of a 
roentgen-ray exposure meter comparable 
in principle and operation to the instru- 
ments commonly employed in photo- 
gra])hic practice. This early research 
clearly demonstrated that, with care in 
design, an instrument whose performance 
is entirely satisfactory from the stand- 
point of consistency of results is not diffi- 
cult to produce. At the same time, it 
appeared equally evident that such a 
device i\ not likedy to be widely accepted 
becau'.c of certain inherent characteristics 
which limit its usefulness. For example, 
when an exposure meter is used to cal- 
culate the exposure factors of a particular 
anatomical structure under examination, 
it is necessartq for each film made, to make 
two exposures, one for taking an exposure 
meter reading and one for exposing the 
film. In addition to this objection, an 
exposure meter in general lacks the flex- 
ibility neccssar\- for ready application to 
a wide range of radiographic technics. 
For these reasons, efforts were made to 
modify the exposure meter design so that 
the resulting equipment might be used to 
control radiographic exjiosure automati- 
cally, thereby not only eliminating the 


need for more than one exposure per film 
but also doing away entirely with tlie 
measurements and calculations normally 
carried out by the technician when making 
an exposure. 

The product of this work was the auto- 
matic photoelectric timing mechanism (6), 
or phototimer, an instrument which was 
given its first clinical trial in November 
1941, when it was installed on the spot- 
film fluoroscope in the University’s Divi- 
sion of Roentgenology. This instrument, 
with only a few minor modifications, is 
still in operation today, some four years 
later. In tliis period it has perfonned an 
average of over 50 exposures per day, or a 
total of wen over 50,000 exposures. Tfiose 
who have used the fluoroscope regularly 
report a significant improvement in tlic 
quality and uniformity of the films. 
Furthermore, it is stated tliat no tlioughl 
need be given the roentgen machine once 
it is adjusted at the beginning of tJie day’s 
operations. The radiologist is tliereb} 
permitted to devote his entire attention to 
the patient and his clinical problems. ^ 

The photoelectric timing mechanism is 
fundamentally a rather simple device, con- 
sisting of a fluorescent screen, a multiplmr 

phototube, and a condenser-tliyratron-rclav 

system. Since the instrument is so simpki 
it may reasonably be asked why its de- 
velopment has not been completed unfiJ 
recently. The answer is not difficult. 
The first investigations in automatic tuner 
design were undertaken by Franke (2; 
1930. Although some progress was niaf c, 
no practical results were achieved because 
the instrument tliat was deve opec 
ployed an ionization chamber as the ra . 
tion detector. With tlie extremely neat 
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radiation intensities encountered in radio- 
graphic practice, the output current of the 
ionization chamber was so small that the 
performance of tlie timer frequently be- 
came erratic. Furthermore, the spectral 
sensitivity of the chamber was not the 
same as that of the films then available. 
Tills has since been shown (5) to be in- 
compatible vath satisfactory timer per- 
fonnance. 

No change in the status of automatic 
timing in radiography occurred until the 
development in 1939, by Zwor}'kin and 
Rajcliman (9, 10) of the 9-stage multiplier 
phototube, a device which is extremely 
sensitive to minute light intensities. Nor- 
mally this tube is relatively insensitive to 
roentgen radiation but when covered witli 
a fluorescent screen its response becomes 
verj' great. Indeed, its sensitivity is 
such that, when activated by the radiation 
intensities characteristic of radiography, 
the current output is several thousand 
times greater tlian tliat of even large 
ionization chambers. Furthermore, by tlie 
proper choice of the fluorescent screen 
for use nith the phototube, tlie spectral 
sensitivity of the tube may be made to 
comcide with films exposed with and with- 
out intensifying screens. Thus the multi- 
plier phototube successfully overcomes 
the difficulties previously encountered in 
automatic timer design. The tube became 
commercially available in 1941, after which 
advances in automatic exposure control 
equipment occurred rapidly. 

Early in 1942 it became evident that 
the automatic photoelectric timing mecha- 
nism had very real potentialities in the 
improvement and simplification of radio- 
graphic technic, and a contract for the 
nrther development of the device was 
soon established between the Office of 
^'^^tific Research and Development and 
^ ^wversity of Chicago. The research 
nt followed has progressed in three 
erections. The first concerned itself with 
n development of a simple exposure 
meter which might be used on existing 
general radiographic equipment. In view 
n what has been said regarding the general 


inqiracticability of exposure meters, one 
may justifiably question this activity. 
An exposure meter is, however, a valuable 
tool under certain circumstances, as in 
orthopedic and portable radiography, and 
accordingly its development was pursued. 
That this work was not ill-advised is 
amply demonstrated by the recent report 
of Bell and Heublein (1). Furthermore, 
the exposure meter has proved an ex- 
tremely valuable laboratory instrument, by 
which our knowledge of radiographic phys- 
ics is being rapidly increased (8). 

The second phase of investigation was 
directed to the development of automatic 
timers applicable to general radiographic 
equipment. An initial report of this work 
has been pubhshed (3). An additional 
communication will be prepared shortly 
and, accordingly, further reference to this 
research is not given here. 

The third problem undertaken was the 
development of an automatic timing mecha- 
nism for use on photofluorographic equip- 
ment. In many respects this problem 
was relatively simple. Under these cir- 
cumstances the same fluorescent radiation 
which is used to expose the photofluoro- 
graphic film may be used to activate the 
automatic timer, a condition insuring 
satisfactory timer performance through a 
wide range of radiographic conditions 
without the need of the compensating 
circuits required in photoelectric timing 
mechanisms used in general radiography 
( 6 ). 

The first automatic timer for photo- 
fluorography was completed in the spring 
of 1943 (7). A second unit was installed 
in August of the same year on a 35-mm. 
photofluorograph belonging to the U. S. 
Public Health Service in Washington, D. C. 
In the next six months, 19 other units 
were constructed for photofluorographs 
belonging to the Coast Guard and Pubhc 
Health Service. Several timers were also 
assembled for the Army and Navy. 

FIELD EXPERIENCE 

In the twelve to eighteen months sinr 
the installation of these photo 1 
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graphic phototimers, sufficient time has 
elapsed to permit a reasonably accurate 
evaluation of their merits and shortcom- 
ings. One of the Public Health Service’s 
timers has performed well over 100,000 
exposures. Many others are not far be- 
hind. 

The several medical officers who have 
been working with phototimer-equipped 
photofluorographs report a considerable 
improvement in the quality and uniformity 
of automatically exposed roentgenograms 
over films exposed in the usual manner. 
This improvement not only facilitates 
film interpretation but also promotes more 
rapid reading and reduces fatigue. It is 


phototimers, a few circuit modifications 
have been made in order to correct several 
minor difficulties arising after field trial 
These may be more readily appreciated b\- 
reference to Figure 1, a block diagram 
of the original photofluorographic timer 
circuit. As shown there, the instrument 
includes a multiplier phototube, a photo- 
timer condenser, a cold cathode thyratron, 
a pair of power thyratrons, a contactor, a 
safety timer, indicator circuits, two power 
supply circuits, and an exposure switch. 
Wffien the exposure switch is closed, the 
power thyratrons are activated, thereby 
operating the roentgen contactor, which in 
turn energizes the roentgen machine. 



l-'K. 1. 


HUnk (liiiKiiim illustrating circuit arrangement of original automatic timer used in photofliiorograjih}. 


.iKf) found that, whereas the usual photo- 
lluortigraph retjuires two operating tech- 
nicians, OIK- to measure and position the 
subjects and one to adjust the roentgen 
machine s controls, only one technician is 
rcipiircd when exposures are performed 
automatically. 

So far there has been no report of photo- 
tube failure in any of the several photo- 
timers, In fact, it appears tliat phototube 
life ma>' be considered unlimited. Multi- 
plier phototubes seem extremely stable 
when operated under the conditions en- 
countered in phototimer practice. No 
detectable change in sensitivity has been 
recorded cither during a day's operations 
or from time to time throujjh the period of 
a year and more. 

Since the construction of these first 


lereupon the multiplier phototube is 
tivated by the fluorescent light falling 
, its sensitive surface and the resulting 
ototube current is collected by the plm- 
timer condenser. When the charge ap 
aring across the plates of the comkmer 
iches a certain level, the cold cat ‘ 
yratron is energized, thereby Peach' a - 
^ the power thyratrons and sequen i. 
using the opening of the ^ „ 

;tor and the termination of the ^ 
posure. By adjusting 
the multiplier phototube, the 
>n of e.xposure can be made ^ 
th the instant at which the pho i 
,phic film has received « 
iiation which will insure .^rnpliic 

[n the cour.se of when 

eration there may occur mslaiic . 
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a subject under examination will require 
a greater exposure tlian that tolerated by 
the roentgen tube if optimal radiographic 
quality is to be achieved. For this reason, 
the electronic safety timer is included in 
the circuit to prevent exposures beyond 
the safe limit of the roentgen tube. The 
inclusion of tlie electronic indicator cir- 
cuit in the phototimer was prompted by 
the desire to have a mechanism to signal 
faulty operation of the device. 

Soon after these phototimers were placed 
in operation, the circuit was simplified by 
the replacement of the power thyratrons 
by a small rapid-action relay. In addi- 
tion, the electron indicator circuit was re- 


in the original phototimer circuit, an 
exposure could be initiated by the ex- 
posure switch even though the power sup- 
ply to the safety timer and thyratron cir- 
cuit should fail. This situation was one 
to invite trouble, since, if power failure 
should occur, damage to the roentgen 
tube would almost inevitably be produced, 
because exposures would continue indefi- 
nitely until the exposure switch was re- 
leased. This difficulty was corrected by 
placing the exposure switch directly in 
the thyratron power supply circuit so 
that an exposure could not be initiated in 
the absence of a properly functioning 
system. 



Fig. 2. Block diagram illustrating circuit arrangement of modified automatic timer now used in photo- 
fluorography. 


moved because the infrequent occurrence 
of trouble made it seem superfluous. 

Some of the phototimers after complet- 
ing ten to fifteen thousand exposures de- 
veloped an erratic performance which was 
traceable to irregular operation of the 
cold cathode thyratron. It was antici- 
pated that trouble might arise in this part 
of the circuit because the power re- 
quired to drive the thyratron was only 
slightly less than that delivered by the 
phototimer condenser. This difficulty 
might have been effectively overcome by 
the replacement of the cold cathode thy- 
ratron by a hot cathode type, a tube 
activated by extremely small amounts of 
power. The charge delivered by the pho- 
totube to the phototimer condenser is, 
however, of the wrong sign for operation 
of such a tube. The problem was solved 
by introducing a power amplifier tube 
between the phototimer condenser and the 
oold cathode thyratron. 


A block diagram of the revised photo- 
fluorographic phototimer is shown in Fig- 
ure 2. A schematic diagram showing the 
circuit in detail is presented in Figure 3. 
One such phototimer under test has per- 
formed over 250,000 exposures, with no 
evidence of failure. It therefore appears 
that this design may be expected to pro- 
vide service equal to or in excess of that 
provided by the roentgen machine with 
which it operates. 

commercial production 

During the time that these automatic 
timer developments have been in progress, 
several patents have been applied for 
under the recommendations of the Office 
of Scientific Research and Development. 
These patents, for the duration of the 
war, were assigned to the Government, 
which in turn granted free license to 
several manufacturers of roentgen-ray 
equipment to produce photo-timing ap- 
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paratus. Before long it is likely that the 
patent ownership will revert to the 
University of Chicago. In any case, free 
licensing will continue. This, taken in 
conjunction with the fact that little addi- 
tional developmental work has been 
necessary on the part of the manufac- 
turers, should make it possible to maintain 


thyratron has been omitted. It is difficult 
to predict the performance of these in- 
struments, since more sensitive phototubes 
are now being used than was tlie case 
when this circuit gave trouble earlier in 
our experience. Results of field trials are 
awaited with interest. 

It is anticipated that uithin the next 



tion tliat the power amplifier between the 
phototimer condenser and the cold cathode 
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An Unusual Case of Ewing's Sarcoma* 

PAUL C. SWENSON, M.D., and I. GEORGE TEPLICK, M.D. 
Philadelphia, Penna. 


T he following case of so-called 
Ewing’s tumor is presented not be- 
cause the disease is rare enough to warrant 
a single case report in the usual instance, 
but because this case did show some out- 
standing findings. 


On Nov. 16, surgical drainage had been imdcrtakea 
at another institution. Recover)- was slow and never 
complete. There were two attacks of “broncho- 
pneumonia" during December, and not until Janu- 
ary 1941 vvas the wound healed. From December 
1940 until the time of admission to Jefferson Hos- 
pital, the patient had repeated episodes of vomiting. 



K ' -evuograms made in November 1940 (left) and March 1941 (right). The earlier film 

1' 111 the upper ends of both humeri. By March bone destruction bad become gencraiizco. 


I ;i : ,1 0 1 .i.;cd 1 years, was admitted 
ii H "li May 31, 1941, with the 


li,- 

19 M ;• 
tile ri.,' ’ 
bcc.iii'i 
progre— -1 
right an:; 
and a di,, 
the basi^ 


” ' ■ pirkctly normal until October 

■' '1 11 n 'Hoed that she cried whenever 
ii, , . < Mreinity was moved, apparcntlv 

I'lii: in the shoulder. The pain grew 
•1 .ind the upper portion of the 

ir.;, -v.iilen, .\ febrile course followed, 
' •!' ute osteomyelitis was made on 

Mu ihnu al and .K-ray findings (Fig I). 


which would persist for about a week, and s 
tinued to lose weight and strength. Bouts o c • 
recurred at frequent intervals. A , 

January 1941 was reported as showing normnn^- 

in the entire skeleton, except for the s urn i e ■ 
March, x-ray studies revealed gcncrahrcd hone 

destruction (Fig. 2). njKithcr 

In Mav 1941, the child was admitted | ‘ 

hospital. She was noted to he 

nourished, with a jicculiar );vfr wn- 

rdies were heard in the lung fielfls. 


JanuarvV'T'i ‘ h-^'’Mucnt of Radiology, Jefferson Hospital, Philadelphia 7 , Penna. Accepte.l for P 
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Figs. 3 ami 4. Films made in May 1941. showing progressive skeletal involvement 


fingers below the costal cage, 
just w'as felt in the inid-abdomei 

i,;t , tfie umbilicus. There was a marke 
"“eral inguinal adenopathy, 
bnf studies revealed a severe anemia, wit 

the ^ Sni. The red cell count was 1,900,001 

lymnlh count was 31,000 with 76 per cei 
Soni 24 per cent polymorphonuclear 

®a/ red cells were present. The Wasse 

was negative. The serum calciui 
-5 mg. per cent, the serum phosphorus 3 
per cent, and the phosphatase 4.6 Bodansk 


units. The serum protein tvas elevated to 9.6 gm., 
per 100 c.c. with 4.0 gm. albumin, and 5.6 gm. glob- 
ulin. No Bence-Jones protein was found in the 
blood or urine. X-ray studies of the skeleton 
show'ed extensive destruction of all the bones. 

With three transfusions and daily liver extract 
parenterally, the hemoglobin rose to 7.0 gm. in 
eleven days, and the red cell count to 3,200,000. 
The white blood count dropped to 15,000. In spite 
of this, the patient continued steadily downhill, 
running a septic temperature, but apparently free 
from pain. 


I'ip. 5. I'ilms made in May 1041, showing progressive skeletal iiivolvcnicnt. 
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On May 31, 19-11, the patient was transferred to 
tlic pediatric ward of Jefferson Hospital. The fore- 
going physical findings were confirnicd. In addition, 
tliere was extensive nodnlation in the scalji and over 
all the bony structures. Extensive cervical aden- 
opathy was present. Peri-orbital edema had almost 
completely closed both eyes. Results of laboratory 
studies were approximately as ])rcviously reported, 
except that tlie serum phosphatase had now risen 
to 15.S Bodaiisky units. 

X-ray studies (Figs. 3-5) showed involvement of 
practically every bone in the body. There were no 
areas of bone production, but the entire skeleton was 
riddled with irregular areas of translucency of vari- 
ous sizes, resembling somewhat the cystic lesions of 
hyperparathjToidism, though that disease is rarely 
seen at this age. The cortices were expanded, 
thinned, and in many areas destroyed. There was 
no single area of healthy appearing bone in the 
skeleton. Even more remarkable was tlic exten- 
sive calcification of the arteries in both arms and 
thighs. 

On June 12, under ether anesthesia, a biopS}’ 
specimen was removed from the left tibia (Fig. 6). 
The report b}* Dr. C. J. Bucher reads: “The section 
consists of tissue from a tumor of the bone. On 
section there is considerable necrosis of the bone. 
The tumor is very vasctilar and made up of a number 
of cells that have a scant cytoplasm and round, 
rather deep-staining nuclei. In most areas these 
cells are found about blood vessels and radiate out 
from the lumen of the vessel. In view of the history 
and histological character of the tissue, a diagnosis is 
made of Ewing’s sarcoma.” 

The patient continued running a low-grade fever 
and died, apparently of respiratory failure, on June 
12, 1941, twelve days after admission. Permission 
for autopsy could not be obtained. 

DISCUSSION 

In spite, of the absence of an autopsy, 
there can be little doubt that this was a 
case of Ewing’s sarcoma, apparently arising 
in the right humerus, with metastases to 
the abdominal, cervical, and inguinal 
nodes, and to every bone in the body. The 
history, resembhng osteomyehtis with 
rapid spread after bone curettement, is 
almost diagnostic, even without histologic 
confirmation. 

The unusually rapid and extensive bone 
involvement is indeed remarkable. Within 
two months the skeleton was completely 
riddled. With such widespread involve- 
ment, the roentgen picture could have 
been mistaken for hyperparathyroidism, 
it is, moreover, very unusual for Ewing’s 



Fig. 6. Photomicrograph of biopsy specimen show- 
ing _ a type of cell usually associated with so-called 
Ewing’s tumor, with typical perivascular arrangement. 


tumor to be found in a patient of this age. 
The youngest patient in a recently re- 
ported series of 26 cases (1) was four 
years of age and there were only three in 
the first decade of Hfe. Even more re- 
markable is the calcification of the arterial 
trunks of the upper and lower extremities. 
Not only is such calcification in infants 
unheard of, but we have definite x-ray 
evidence that this vessel calcification oc- 
curred in less than two months (cf. Fig. 
2 and Fig. 3). We can speculate that the 
rapid and overwhelming bone destruction 
produced a hypercalcemia with subsequent 
metastatic calcification of the vessel walls. 
This seems plausible since on two oc- 
casions the serum calcium was over 12 
mg. per cent (12.5 and 13.7). 

The absence of demonstrable pulmonar}'^ 
metastases is also rather unusual, in view 
of the other extensive involvement. 

One other point of interest is the com- 
pletely osteolytic nature of the primary 
lesion in the humerus. This bears out the 
findings in another series studied by one of 
us (P.C.S.) that this is more common than 
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is the finding of various forms of bone 
production (1). 

SUMMARY 

1. An unusual case of Ewing’s sarcoma 
in a two-3'ear-old girl is described. 

2. Within two months, metastases in- 
volved ever}’- bone in the skeleton, giving 
rise to a bizarre roentgen picture. 


3 . Extensive calcification in tlie arteries 
of the upper and lower extremities is an 
additional unusual feature of this case. 

Department of Radiology 
Jefferson Hospital 
Philadelphia 7, Penna. 
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Roentgenologic Visualization of the 

Fractured Temporal Styloid Process^ 

SAMUEL E. SINBERG, M.D., and MICHAEL S. BURMAN, M.D. 

New York, N. Y. 


F racture of the temporal styloid proc- 
ess may occur in diffuse head and neck 
injuries or in the operative removal of 
he palatine tonsils. In the fonner event, 
t is but a single incident in a group 
)f more important injuries. These may in- 
;lude fractures of tlie skull and of the 
lenucal spine, atlanto-axial subluxation, 
prain of the neck, loosening or tearing of 
he meniscus of the temporomandibular 
oint, and fractures or other injuries else- 
I'here. Fracture of the styloid process 
nay be suspected when the patient has 
lifficulty in swallowing or experiences pain 
letween the mastoid process and man- 
ibular condyle. 

The styloid process of the temporal bone 
evelops from two centers of ossification 
and may consequently be bipartite or 
multipartite. Its roentgenologic demon- 
stration is often difficult, usually only the 
lower part being seen. It may be ade- 
quately shown in the open-mouth view of 
the edentulous patient (Fig. 1). Pan- 
coast, Pendergrass, and Schaeffer, in then- 
book on roentgen examination of the head 
and neck, stated that the bone is easily seen 
in posterior-anterior roentgenograms, es- 
pecially those used for the examination of 
the maxillary sinuses. A lateral view 
of the nasopharynx and upper neck also 
shows it weU. If the head is rotated a 
little, the two styloids are dissociated from 
each other. 

We became interested in the roent- 
genologic visuafization of the styloid proc- 
ess in connection with the following case, 
and a radiographic technic to show the 
full length of the bone was devised. 

J. V., male, 30 years old, was struck on 
Uie left side of his head by the swinging doors of a 
Speeding truck on March 19, 1940. The blow was a 
one to the left frontal region, the skin being 

Accepted for publication in January 1945. 



Fig. 1. The edentulous mouth allows fairly easy 
visualization of the styloid process in the routine open- 
mouth view. 


lacerated at that point. The patient was thrown to 
the ground so that he struck the right side of his head. 
He was unconscious for several hours and remained 
in a hospital for one day. Two neurologists who 
examined him because of constant dizziness and 
headaches agreed that he had sustained a cerebral 
concussion (with probable encephalopathy and right 
facial paresis). No roentgenographic signs of 
fracture of the skull were found. Some teeth and a 
denture were broken. 

Severe pain oceurred in the region of the right 
mastoid process when the jaw was shifted to the left, 
increasing in intensity when the same maneuver was 
done with the mouth open. Because of this, roent- 
genograms were taken of the jaw' by the patient’s 
dentist. Dr. H. H. Kaplan, Jr., and a fracture of the 
styloid process was revealed. 

When the case first came to our attention April 
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Fig. 2. Case I. A. Roentgenogram of the rigM 

einporal styloid process sliowing its fracture (taKen >y 
)r. H. H. Kaplan, Jr., March 23, 1940). 13. Rocn • 
enogram taken by the authors twhntc. j 
allut is present. (April 15. ItHO.), C Open-i^'f 
oentgenogram of the atlas and axis, showing a • S 
hift of the atlas to the right, as nieasnrcd by the <» ■ 
ance from odontoid to each lateral mass oi t le 


, 1940, pain still persisted. It had hecome dull 
It constant, with occipital radiation, llith n 
3 uth open 1/2 inch, and with no tleviation^ 
e jaw, pain was experienced in the region o 
icture. The patient lieard a cracking sound in t 
:ht temporomandibular joint when he | 

Duth or when he ate hard food. iiw 

at some ten days after the accident f 

Opening of the mouth 

:h. When It was open about!/- me 

the right jaw was Prominent and 
the right condyle was greater * 
t and began sooner. The patient 
,v from side to side, but this came . ,„-,^toi(I 

in in the vciy- tender area of thv 

steriorlv and the tipper poster! jfoliV.ns 

rtical ramus of the mandible anter . • 
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of the neck were good, but left lateral bending jjro- 
duced pain in the region of the fracture. (It should 
be noted that the iiaticnt had sustained a possible 
fracture of the middle fossa of the skull ten j’ears be- 
fore, but that he had been free of symi)toms for at 
least six years before the recent accident.) 

The roentgenogram made on March 23 by Dr. 
Kaplan (Fig. 2, A) showed the fracture of the right 


The principal obstacles to adequate 
roentgen visualization of the styloid process 
are overlapping of the bodies of the upper 
ccndcal vertebrae posteriorly and the 
mandible anteriorly. It is easy to demon- 
strate the distal end of the styloid, but 
it was necessary in tlie case reported above 


Fig. 3. Case II. The arrow indicates the site of fracture of the styloid 
process. This fracture was one of many injuries. 



temporal styloid process about 1.5 cm. proximal to 
ds tip. A roentgenogram (Fig. 2, B) made April 15 
t>y a technic developed from that of Dr. Kaplan 
(described below) showed some healing of the frac- 
ture. The left temporal styloid process was normal. 
The cervical curve was much reduced, and an open- 
uiouth view (Fig. 2, C) showed a shift of the atlas to 
the right with increase in the right intervertebral 
space between atlas and axis. In the open-mouth 
position the right mandibular condyle showed 
uormal excurmon to beneath the articular emi- 
ueuce, but the left condyle remained in its socket. 


to show the entire bone. For visualization 
of the right styloid process, the patient was 
seated in the right oblique position (about 
15 degrees) with head bent to the right at 
an angle of about 10 degrees. The head 
was also extended about 10 degrees to 
bring the mandible out of the line of the 
styloid. The cassette was placed upon the 
patient’s right shoulder and held firmly 
against the side of the neck and head by 
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Fig. 1. Lipiodol intravasation into the uterine ve- 
nous plexus and the ovarian veins. The latter resemble 
ureters, being filled in their entirety, on the right side 
to the vena cava and on the left up to and including 
the renal vein. 


able to assume that the air, in this case, 
must have entered the tissues at the site 
of some trauma in the endometrium 
caused by the point of the uterine cannula. 
\Vc mention these cases because we are- 
aware that some g)mecologists do not be- 
lieve tliat in actual practice the endo- 
metrium can be thus damaged. 

3Iany writers believe that intravasation 
may be caused by excessive pressure during 
the course of the injection and for this 
reason recommend that it be done under 
manometric control. In a poll among 
g>mecologists, however, we have found no 
unanimity as to when pressure is to be 
considered excessive. Jarcho (8) recom- 
mends 150 mm. mercury*, stating that 
tubes that do not open at tliis pressure 
must be considered as permanently closed. 
Most gynecologists ivhom we have ques- 
tioned use a pressure of ISO to 200. Some, 
however, have used higher pressures, up to 


300, routinely, witliout deleterious results. 
Some writers doubt whether in actual 
practice excessive pressure rnll, of itself, 
cause intravasation. Williams reported 3 
cases in which the injection had been done 
under manometric control, presumably at 
a safe pressure. Moreover, Witwer and 
his co-workers (9) report a case of extensive 
intravasation in wliich the pressure was 
kept low under manometric control and 
every precaution was taken to avoid in- 
jury to the endometrium. Their subse- 
quent experiments udth extirpated uteri 
showed that occasionally intravasation 
could be obtained unth injection under Ion- 
pressure. These writers concluded tliat in 
some cases neither trauma nor excessive 
pressure is the potent cause of intravasa- 
tion but that a third factor must be added, 


lamely “an increased permeability of the 
receiving sinuses’ such as is observed in 
diopathic uterine bleedings.” 

Recent operation on the uterus, in 
larticular a dilatation and curettage, has 
oeen considered as likely to favor intra- 
i^asation. This is as we would expect, since 
i curettement would remove the protective 
layer of the mucosa and bring to the sur- 
face the underlying venous sinuses. ^ Wil- 
liams reported 2 cases of intravasation in 
ivhich the injection had been done witliin 
seven days after a dilatation and curettage. 

By analogy, one would expect tliat in- 
jection too soon after a menstrual penocl 
night also be predisposed to result rn 
ntravasation. The possibility must e 
considered as not unlikely that hpiodol 
njected under pressure before tire aido- 
netrial lining has been restored, ^ 

irobably not before six to eight days aft 
he end of menstruation, may , 

mdometrial vessels. In 4 o^ Ind 

cases of intravasation tire tojcctio * 
leen done from two to four da> 
nenstruation. In Lin’s case, accordm,^ 
iValtlier, the injection had been 
iressure of over 200, shortly after a pen 

i under general aiicstliesia. 

The amount of lipiodol «sed j^r.d^ the 
of its introduction jary 
operators. -Some tvr,lcra --.d'o 
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Figs. 2 and 3. Figure 2 is a chest roentgenogram made nine days after uterosalpingography, showing a dense 
patchy opacity involving the lower two-thirds of both lungs. Figure 3, a roentgenogram made a month later, 
shows only an increased prominence of the peribronchial markings on the right side. 


cate a fractional method of injection, using 
a preliminary amount of 1.5 to 2.0 c.c. 
Others give as high as 20 c.c. at an in- 
jection. Most gynecologists, we find, use 
4 to 8 c.c. at one injection. The amount of 
lipiodol used probably has no bearing as a 
cause of intravasation. Where, however, 
intravasation does occur, the larger the 
amount injected the more likelihood there 
is of symptoms being produced. 

CASE REPORT 

Mrs. M. G., age 28, gave a history of instrumental 
abortion at the age of seventeen. In January 1941 
she had a ruptured ectopic pregnancy of six weeks 
gestation, at which time the left tube was removed. 
The right tube appeared normal. In December 
1941 Rubin tests done on two occasions were nega- 
tive. The patient’s general health was good except 
for frequent colds. Her last menstrual period previ- 
ous to uterosalpingography was June 9-13, 1944. 
Lipiodol injection was done on June 19, in the 
morning. The usual technic was employed except 
that the amount injected, 15 c.c., was more than we 
ordinarily use. The ordinary pressure was used but 
without manometric control. No unusual difficulty 
was encountered. 

On examining the film, we were surprised to find 
the bizarre picture shown in Figure 1. Not only was 
the cavity of the uterus filled, but its outer surface 
was visualized by contrast material within the venous 
plexus within and surrounding its walls. More 


spectacular, however, was the filling of the uterine 
and ovarian veins and their tributaries on both 
sides. The ovarian veins resembled ureters and were 
filled in their entirety, on the right side to the vena 
cava and on the left up to and including the renal 
vein. A film taken ten minutes later showed a de- 
crease in the amount of lipiodol in all the veins. 

The patient complained of more than the usual 
amount of abdominal discomfort and said she felt 
shaky and “jitter}^” but, after lying down for an 
hour, was able to go home. That afternoon a dry 
cough developed and in the evening the temperature 
rose to 102°. Physical examination showed only a 
few rhonchi throughout the chest. A film of the 
pelvis taken on the following day showed a lacy 
pattern of contrast material in the region of the 
uterus, suggesting the presence of some residual 
lipiodol within the smaller uterine veins. The right 
tube was filled. On the left side there was pooling 
either within a large varicosity of the ovarian vein or 
possibly in an extravasation within the broad 
ligament. 

On the second day after the injection the patient 
felt sick. Her cough had increased in severity and 
she brought up bloody sputum Her temperature 
was 102.5°. On the third day the temperature had 
dropped to 1 0 1 °. A film of the pel vis resembled that 
taken on the day after the injection. On the fourth 
day the temperature was normal and remained so 
thereafter. The cough persisted, however, and on 
June 28, nine days after uterosalpingography, a 
chest roentgenogram was obtained (Fig. 2). This 
showed a dense, patchy opacity involving both limgs 
below the 2d ribs. There were areas of con- 
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gloineration, especially on the right side, where the 
appearance was denser, but all of the lower two- 
thirds of the lungs appeared opacified to some ex- 
tent The density was greater than that seen in the 
usual atypical pneumonia and it had a patternless, 
somewhat smear}' appearance The clinical condi- 
tion of the patient was surprisingly good, out of all 
proportion to the appearance of the chest film. One 
month later the chest was re-examined and on this 
occasion, aside from a slightly increased prominence 
of the peribronchial markings on the right side, the 
lungs were clear (Fig. 3). 

The nature of the chest findings in this 
case is somewhat problematical. In the 
light of the clinical history we feel that it is 
reasonable to assume that the pathological 
changes were the result of lipiodol em- 
bolism. The nature of these lung changes 
is suggested by the experimental studies of 
Waltlier. From these we would deduce 
that the unusual pulmonar}'- densities in 
our case may be attributable to various 
degrees of all of tliree factors, namely, 
residual phagocytosed lipiodol, perifocal 
pneumonitis about the emboli, and actual 
infarction. 

It is felt that intravasation is not always 
avoidable even with the best technic, since 
its occurrence may depend upon intra- 
uterine conditions beyond our knowledge. 
Certain measures designed to prevent it or 
limit its extent are, however, within our 
control and in this regard we feel that the 
following recommendations are appropriate. 

(1) Injection for uterosalpingography 
should not be done earlier than six to 
eight days or later than ten days after 
completion of menstruation. The opti- 
mum jicriod would seem to be eight to ten 
days after the menstrual period. It should 
not be performed in less than ten days after 
any operation on the uterus, in order to 
allow for complete healing. 

(2) Tlic position of the uterus should 
be determined by the use of a sound. 
Wdicn the cannula is inserted, it should be 
held, if ncccssar}", at an angle tliat is 
calculated to make it parallel to the cend- 
cal canal, so that the tip of the cannula is 
not likely to be in contact witli the endo- 
metrium. Williams recommends that the 
injection be done under fiuoroscopic con- 


trol both for ascertaining the position of 
the uterus and for early recognition of any 
intravasation. All roughness should, of 
course, be avoided. To this end, anes- 
thesia is not only unnecessar}" but unde- 
sirable. 

(3) In the presence of a nonnal endo- 
metrium we do not feel that the pressure 
likely to be needed will, by itself, cause 
intravasation. However, because of the 
possibility of a uterine mucosa of increased 
permeability, it is best to keep the pressure 
as low as is commensurate with proper 
filling of the uterus. A top pressure of 
180 to 200 nun. mercur}^ is safe and satis- 
factor}^ in practically all cases, and we see 
no advantage in exceeding it. A manom- 
eter should be used for control of pres- 
sure and for purposes of record. 

(4) The amount of lipiodol injected 
should be no more than is necessar}’’ to fill 
the uterus and tubes, ivith a slight spill. 
A satisfactory plan is to inject 4 to G c.c. 
and maintain pressure while the film is 
taken and developed. If more lipiodol is 
required, it can be injected subsequently. 
The preliminar}'' injection of a small 
amount is important in that, if intravasa- 
tion has occurred, it can be detected be- 
fore a large amount of oil has entered the 
veins and hence is not likely to produce 
symptoms. 


SUMMARY 

Attention is drawn to lipiodol intravasa- 
tion as a possible accident during utero- 
salpingography, and an illustrative^ case is 
reported. The factors involved in its pro- 
duction and the nature of associated pu 
monar}'' complications are discussed. Some 
suggestions are made as to how to aioic 
this accident. 

,54.S Palmerston Blvd. 

Toronto -1, Canad.'i 
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Bone Rarefaction After Skull Injuries^ 

JULIAN ARENDT, M.D. 

Chicago, HI. 


W E obsen^ed, several times in the 

past, areas of bone resorption in the 
skull following an injur}^ though in no 
instance was a connection between the 
trauma and the post-traumatic change un- 
equivocably estabhshed. Recently, there 
have come to our attention, however, simi- 
lar changes years after injur}’’ but Avith defi- 
nite proof of the occurrence and nature of 
the antecedent trauma. 

The object of this paper is to present 
three cases and to point out that one or 
more years after a skull injur}’ — not neces- 
sarily a fracture — bone absorption and 
bone deposition may occur in the injured 
area, more particularly in younger persons. 
"WTiile Ave can present only a fcAV cases, Ave 
believe that larger institutions AviU be able 
to throAA’ the support of their rich material 
into tlie discussion of the problem here pre- 
sented. Sir Thomas LcAA’is once said that 
it took him elcA’en years to find his first 
case of coarctation of the aorta, but only 
one year to find the next eleA’en cases. 

Skull fractures and skull injuries are in 
many respects different from fractures and 
injuries of otlier bones of the body. They 
are set apart by the entirely different blood 
supply on the surface of the skull, the ab- 
sence of an actiA'c circulation AAdthin the 
cranial bones, a unique bone structure 
AA-hich permits a fracture of the inner table 
AA'ithout im-olA-ement of the outer table, 
and the sIoav healing of fracture lines AAuth 
occasional replacement by fibrous tissue. 
It is of importance that the diploic A-eins 
are in connection with the A-eins of the ga- 
lea as Avell as of the dura. The inner table, 
having its OAvn blood supply, might aa'cII 
escape an absorptiA'e process inA-oh-ing the 
outer table and the diploic Avail. 

The appearance of bone rarefaction a 


long time after injur}’, frequently accom- 
panied by chnical symptoms and disabil- 
ity, is a familiar occurrence in otlier parts 
of the body, though it is fittle knoAim in the 
bones of "the skull. The considerable liter- 
ature Avhich has accumulated on tlie sub- 
ject is accurately reA’ieAved and discussed 
by E. S. Eung in his book on “Localized 
Rarefying Conditions of Bone.” King clas- 
sifies these raref}’ing conditions in two 
groups, diffuse and locahzed, but makes no 
mention of their occurrence in the skull. 
Many handbooks on skull fractures simi- 
larly fail to giA’e any account of post-trau- 
matic rarefaction of the cranial bones 
comparable to Kiimmell’s disease of tlie 
spine and the creeping substitution and 
aseptic necrosis obserA’ed in tlie carpus, tar- 
sus, femur, humerus, and scaphoid, all hav- 
ing trauma as a common denominator. 

Pancoast and Pendergrass, hoAvever, 
state that as a result of injur}’ and presum- 
ably interference AA’ith the blood suppl} , 
an aseptic necrosis invoh’ing the diploe 
and the outer table may produce destruc- 
tion of these portions of the cab-aria. 
These necrotic areas may be either circum- 
scribed or irregular, according to the type 
of injury. Translucent areas are frequently 
due to fibrotic tissue replacing the ne- 
crotic bone, or to a cystic development, as 
further sequelae of the traumatic lesion. 
These are sometimes diagnosed as "fibros- 
ing osteitis.” According to Pancoast am 
Pendergrass, the original fracture ^ 
first be inA’isible, a “closed fracture, 
fracture line appearing at a subsequeii ■ 
examination. In one of tlieir cases o 
type the pathological diagnosi-s ” 

operation Avas “fibrosing osteitis o 
tennined origin.” Our Case I is an ^ 
example of fibrotic substitution at tlit . 


' I''rom the Department of Roentgenology, Mount Sinai Hospital, Chicago, 111. 
January 1045. 
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Figs. 1 and 2. Case I. Figure 1, the anteroposterior view, shows post-traumatic rarefaction of the tops of the 
parietal bones, with selerotic ridge formation along the vertical part of the bones. Figure 2, the lateral view, 
shows the sharp demarcation toward the frontal and occipital bones. Over the top of the skull, only the inner 
table is preserved. Tlie sagittal suture has not been spared. 


of a previous skull fracture, which may be 
designated as "fibrosing osteitis.” Case I 
represents another stage of post-traumatic 
change, a sclerotic type of osteitis. 

Thinning and thickening of skuU bones 
are not pathologically opposed processes; 
bone deposition and bone absorption are 
active cellular processes, both depending 
on adequate blood supply and cellular ac- 
tivation. In inflammatory conditions, as 
well as in Paget’s disease and other meta- 
bolic disturbances, we have a simultaneous 
appearance of osteoclastic activity and new 
bone formation. The first step in bone ne- 
crosis as it occurs post-traumatically in 
the skull, as elsewhere, is an interference 
with the blood supply. So long as it re- 
mains "architecturally intact,” the dam- 
aged bone area will not show any abnormal 
x-ray signs, but when fibroblasts invade the 
necrotic area and it becomes revascular- 
ized, osteoclastic as well as osteoblastic 
cells appear and we have the picture either 
of an area of fibrous substitution, "fibrosing 
osteitis,” or new bone formation, "scleros- 
ing osteitis.” The same circulatory condi- 
tions may lead to either. 

A post-traumatic, pathological area in 
the skuU may appear either as a translucent 
or as a sclerotic area, and it is not neces- 


sarily a depressed or linear fracture which 
leads to such a change. Finding such a 
circumscribed area in the x-ray picture, 
we should at least ask whether there is a 
history of trauma and take the possibility 
into differential diagnostic consideration. 
The medicolegal aspects are far reaching. 

CASE REPORTS 

Case I : A woman 53 years of age, with no com- 
plaints of any kind, was told by her hairdresser that 
she had abnormal elevations and depressions of the 
skull and was urged to seek medical advice. A de- 
pression was palpable in either parietal bone, with 
irregular elevations and a marked prominence along 
the ridges. The examining physician (Dr. I. A. Rab- 
ins) ordered an x-ray study of the skull, and the 
unusual picture presented in Figures 1 and 2 was 
obtained. In the anteroposterior view (Fig. 1) the 
tops of the parietal bones are seen to be markedly 
thinned; in this area only the inner table remains, 
preserving the normal convexity of the skull. Had 
not the inner table been preserved, the skull would 
appear quadrangular rather than ovoid. The rare- 
fying process extends over the sagittal suture but 
does not reach as far down as the squamous suture. 
It ends rather abruptly where the convexity of the 
top of the skull passes over into the vertical lateral 
wall. The lateral view (Fig. 2) shows a large seg- 
ment of the top of the parietal bone to be rarefied, 
with a rather sharp demarcation against the frontal 
bone, the occipital bone, and the vertical portions of 
the parietals. These latter show a considerable scle- 
rotic thickening. 
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4 is a^cToliup viSro'f scalloped edges, in and above the ieft mastoid, 

igure 4 IS a close up view of the defect after radiation therapy. No response to irradiation is evident. 



I’ig. Ca.«c II. I'iJin made four years before those 
reproduced above, following an accident, showing frac- 
ture line in the area of the defect. ^ 


Tin's picture, calling u, mind a derby liat crushed 
as Its wearer passed through a low doorw'av, sug- 
gested a traiunatizing force acting upon the skull 
from above. On riucstioning, the patient recalled 
an unusual accident. On a shopping tour as a bride 
she was hit on the head with considerable force bv a 
descending elevator of the old “pater poster” type. 
She was dazed and unconscious, but no skull frac- 


ture was diagnosed and the accident was forgotten. 
There were no pathological findings on clinical ex- 
amination; blood calcium and phosphatase were 
normal. Encephalography was suggested but was 
refused. 

P ' Case IT. The patient was a child of 12 years. 
The mother had noticed a softened area behind the 
left ear, which gave a slight "cracking” sound on 
pressure. The examining physician confirmed this 
observation and found a slight sensitivity to pressure 
in the mastoid area. X-ray examination revealed a 
large, well defined defect behind the left car above 
the mastoid, back of the sigmoidal .sinus. The de- 
fect extended apparently through the entire thick- 
ness of the skull, showing scalloped edges (Figs, .'i 
and 4). Palpation disclosed a thin plate of hone 
which yielded to pressure and, like the inenibraneof 
a stethoscope, gave forth a "cracking” .sound. 

Here again there were no clinical findings of .sig- 
nificance. The child had no fever, was in excellent 
condition, and behaved normally. 

A multitude of diagnoses, especially .Schiiller- 
Christian disease, came to mind, but inquiry revealed 
a history of a skull injury four years previously, A 
film taken at that time showed clearly a fracture 
line going through the area (Fig, 5) of the dcfccl. 
This line was no longer visible. On this^ ha.sis tlie 
conclusion was reached that we were dealing with .i 
post-traumatic rarefaction, and aspiration hiojisv 

was suggested. , , 

The neurologist (Dr. ICric Oldherg) w.as convinccu 
that this was ejuite definitely a po.st-trauniatic rare 
faction and added, in his rcjiort, that he hai 
ouslj’ seen such changes following trauma, cspcci.i 
in children. He suggested x-ray tlicrap). 
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Figs. 6 and 7. Case III. Figure G shows grooved thinning of both parietal bones believed to be of develop- 
mental origin, though this patient had suffered severe injury in an accident fifteen years previously. Figure?, 
the lateral view, shows the segmental rarefaction of the parietal bones. 


Case III: This case is more contestable than 
Cases I and II, and is added here as illustrative of the 
differential diagnostic difficulties. The patient vras a 
white woman 56 years old, perfectly well, with no 
headaches or other stnnptoms referable to the skull. 
The history is similar to that in Case I, the eleva- 
tions and depressions of the skull having been dis- 
covered by a daughter who was dressing the patient’s 
hair. A physician (Dr. Dolnik) was consulted and 
x-ray examination w^as ordered. The film (Fig. 6) 
shows a t}'pe of grooved thinning of the parietal 
bones with bone of normal thickness and structure 
aroimd the sagittal suture. The lateral view (Figs. 
7 and 8) show a segmental rarefaction of the parietal 
bone with a demarcation zone of increased diameter. 
The roentgenologic diagnosis was “grooved type of 
parietal thinness of developmental origin, as de- 
scribed by Camp and Nash.” 

The patient, however, called our attention to an 
accident sustained fifteen 5 ’’ears earlier, when her 
car overttumed and she was thrown into a ditch. She 
was imconscious, but no x-ray picture of the skull 
was taken; she had, however, a fractured clavicle 
and manj’- bruises. In contrast to Case I, this case 
demonstrates, at least roentgenologically, w'hat is in 
our opinion the tj’pical picture of parietal thinness 
sparing the sagittal suture, which was involved in 
Case I. At least, the grooved t}T)e of parietal thin- 
ness is known never to reach the sagittal suture. 
Furthermore, the pronounced sclerotic reaction 
seen in Case I is absent here. 

Taking into account that localized thick- 
ening of the skull, especially of the parietal 
bones, is frequently due to subperiosteal 



Fig. 8. Case III. Close contact view of marginal area. 

hemorrhage, we are tempted to ask whether 
some cases of parietal thinning are not 
also due to trauma. Parietal thinning has 
been fotmd not only in older persons, but 
also in children, at least one instance being 
reported in a child of fomr. Such trauma 
might be in the form of a birth injury, for 
example, disturbing the normal balance 
between bone absorption and bone resti- 
tution which goes on throughout life. 
Biparietal blood extravasation, as seen in 


EDITORIAL 


The Origin of Cancer in Man 


Recent work in the field of neoplasms 
further emphasizes the fact, long apparent, 
that no one cause will be found for the de- 
velopment of cancer in man. Already a 
number of agents are known to produce 
cancer directly or indirect^. Scrotal can- 
cer in chimney sweeps gave the clue over 
150 years ago for the long series of investi- 
gations that finally has produced the wide 
range of hydrocarbons proved to be car- 
cinogenic for mice and some other animals. 
Among substances known to produce hu- 
man cancer, shale oil, arsenic, and certain 
naphthylamine compounds have been well 
recognized. Radiologists are all too famil- 
iar with induction of carcinoma by long- 
continued roentgen or radium irradiation. 
Similarly, the hazard of leukemia as a re- 
sult of chronic exposure to radiation has 
been established. A wide range of carcino- 
genic agents met with in various occupa- 
tions have been studied by Hueper. 

One of the astonishing features of many 
carcinogenic agents thus far worked with 
has been their high degree of specificity 
for various animals. Thus hydrocarbons 
extremely potent in the mouse sometimes 
are non-efiective in the rabbit and other 
species of animals tested. In general, 
it can be stated that, with the exception 
of coal tar, some of the petroleum frac- 
tions and some of the physical agents, 
tliere are few substances which can be re- 
garded as potential carcinogens for all spe- 
cies. IVTiether tliis variation hinges on 
ability of the animal to detoxif)’^ the vari- 
ous compounds or on a failure of the agent 
to iwoduce the requisite type of tissue in- 
jur\' has not yet been clarified. The fact 
that some of the carcinogenic hydrocarbons 
are shown to be hydroxylated in the rabbit 
to a non-elTective form suggests tliat detoxi- 
fication may be a factor. 


The carcinogenic effect of excessive ul- 
traviolet radiation or insolation has been 
clearly brought out by the data bearing on 
the occurrence of skin cancer in southeni 
and dry climates. Ultraviolet radiation is 
carcinogenic in experimental animals also. 

The role of heredity, established as im- 
portant in the genesis of animal tumors, 
has not yet been clearly defined in man, 
chiefly because no adequate data for stud- 
ies of heredity have been available. In 
animals, particular!)’’ mice, intensive in- 
breeding has produced strains likely or un- 
likely to develop cancer of a given type. 
Such hereditar)' tendency may, however, 
be profoundly altered by a “milk factor. 
This substance, found in the milk of adult 
mice, is effective to a high degree in trans- 
mitting by ingestion to young mice the 
cancer tendency of the foster mother. 

WTiile the modes of origin of the major- 
ity of tumors in man are as yet not clearl) 
determined, certainly contagion or infec- 
tion can be effectively ruled out. ^o ade- 
quate evidence has yet been foun to 
suggest incrimination of any bacternnn or 
animal parasite as a causative agent lor 
cancer. IVfiile certain tumors such as in- 
fectious lymphosarcoma in dogs, leukemia 
and endothelioma in fowls, papilloma am 
epidermoid carcinoma in rabbits, may ik 
transmitted by a virus, no "• 

dence of viral origin of any human n 
plasm has been produced. 

Trauma has often been 
possible cause of cancer. There i 
doubt that it has been b, 

effective agent far ,],ecvi- 

has provedtobeone. I, rr^o 

lenceis along the lines 


f?ro{?tcr hoc fallacy. . evidence 

;aid that there is no satisfactor) ^ , 

:hat carcinoma arises as 


‘aVe.'^nh of single 
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trauma. There are some instances in 
which sarcoma has followed single trauma 
with startling coincidence if not actually 
on an etiologic basis. The minimal criteria 
accepted by most authorities at the present 
time are as follows: (a) that previous in- 
tegrity of the part should be established; 
{b) that adequacy of trauma should be es- 
tablished; (c) that a reasonable time in- 
terval should elapse between trauma and 
the appearance of tumor; (d) that the 
tumor should be of a type reasonably de- 
rived from cells of that part. 

By and large, the various «agents that 
produce cancer in man have an injurious 
elfect as well as or in place of a stimulating 
effect, and it is very likely that increased 
cellular proliferation with or without mu- 
tation is an important factor in the ap- 
pearance of human cancer. 

The cell mutation theory of tlie origin 
of cancer has received considerable sup- 
port from certain types of experimental 
production of cancer as well as from what 
we know of cell behavior in general. In par- 
ticular, mutations induced by radiation 
through chromosomal injury have been of 
striking importance. The precancerous 
character of radiation changes induced in 
skin and other tissues has been aU too 
clearly proved by our past experience. In 
general, it can be stated that those condi- 


tions that lead to long attempted repair 
with correlated proliferation of cells and 
repeated mitotic activity ratlier predispose 
to tlie chance of development of malignant 
growtli. Chronic irritation with associ- 
ated repair has long been considered as a 
responsible cause of cancer, and few malig- 
nant tumors in humans arise in previously 
intact tissue. 

There is evidence that abnormalities of 
estrogenic honnonal balance may be par- 
ticipating factors in the causation of some 
tumors, particularly those of the breast 
and uterus. 

No editorial on cancer in man would be 
complete without calling attention to the 
fact that all cancer research up to the pres- 
ent time has been on a shoestring scale. 
Research grants have all too often been in 
the range of S500 to $1,500 and made on an 
annual basis. Such support places a pre- 
mium on nibbling at minor angles of the 
problem and neglecting significant but 
costly and time-consuming avenues of in- 
vestigation. "^Tien we think that we can 
afford to spend two billion dollars and con- 
centrate over a hundred thousand men to 
produce two bombs capable of killing or 
wounding over 300,000 human beings, the 
utter inadequacy of the present support of 
cancer research is only too apparent. 

Shields Warren, M.D. 


Dangers Inherent in Scattered Cathode Rays 


An incident which occurred in the De- 
partment of Radiology of the Massachu- 
setts General Hospital in December 1944 
is particularly pertinent at the present 
time, inasmuch as it has to do with burns 
caused by scattered cathode rays. Six 
men, after very brief exposure to scat- 
tered electrons from a 1,200-kv. electro- 
static generator which was under repair, 
experienced bums of varying severity. 
These bums had certain similarities to, 
but differed from, x-ray reactions, sun- 
burn, and thermal burns. Certain factors 
characterized them, one being an appar- 
ently limited depth of penetration. The 


bums showed three distinct phases, the 
later phases making their appearance as 
the earlier ones were healing. The sec- 
ond and third phases developed both in 
areas previously uninvolved and in old 
healing areas. 

The extent of scattering of cathode rays 
had not been appreciated, nor had the 
medical hterature contained articles deal- 
ing with that phase of cathode irradiation. 
In order that this experience at the Massa- 
chusetts General Hospital may not be du- 
plicated, publication of a detailed account 
seems necessary. This report will appear 
in the January 1946 issue of Radiology. 



ANNOUNCEMENTS AND BOOK REVIEWS 


THE RADIOLOGICAL SOCIETY 
OF NORTH AIHERICA 

The Thirt 3 '-first Annual Meeting of the Radio- 
logical Society of North America was held at the 
Drake Hotel, Chicago, Nov. 9 and 10, being limited 
to business sessions and the annual banquet. At 
tlie banquet announcement was made of the new 
officers; Dr. Lewis G. Allen made the presidential 
address and passed on to his successor, Dr. Lowell 
S. Goin, the Pfahler gavel. Among tlie guests were 
two representatives of the Inter-American Congress 
of Radiolog}', who e.xtended to members of the 
Radiological Society a cordial in\dtation to attend 
the meeting in Habana, Nov. 17-22, 1946. 

Dr. R. R. Newell had been cliosen as the Carman 
lecturer. His lecture on “The Quality of Radiation,” 
was not delivered but will appear in an early issue 
of RADiOLOr.y. 

The new officers of the Society are; President, 
Lowell S. Goin, M.D.; President-Elect, Frederick 
Y'. O'Brien. M.D.; 1st Y’ice-President, Paul C. 
Swenson, M.D.: 2d l^ice-President, ll'^endell G. 
Scott, M.D.; 3d Vice-President, Ralph G. 1\^illy, 
M.D.: .Sucretarj'-Treasurer, Donald S. Childs, 
M.D.; i.i'orarian, Howard P. Doub, M.D. The 
ncul',’ dieted member to the Board of Directors is 
John S, Housing, 


cast arranged in honor of Rontgen’s great contribu- 
tion to science and to humanity. President Tru- 
man’s greetings were conveyed” through a letter 
addressed to Mr. Mac Cahal, Executive Secretan- 
of the American College of Radiolog}', 

Dr. ■'i\'^arren W. Furey, Presidetit of the Chicago 
Roentgen Society, was chairman of the Committee 
on Arrangements, and the success of the occasion 
speaks eloquently of his efficient planning. 

NEW ENGLAND ROENTGEN RAY SOCIETY 

The New England Roentgen Ray Society ob- 
serx'ed the fiftieth anniversar}' of the discover}' of 
x-rays at its meeting at the Harvard Club, Boston, 
Nov. 16, with a special program. The speakers 
were: Wm. J. Elliott, M.D., of jMemorial Hospital, 
Worcester, Mass., on “The Use of X-Rays in .-iTt'’; 
Paul E. Tivnan, M.D., of Beverly Hospital, Bev- 
erly, Mass., on “Some Industrial Applications of 
X-Rays”; Joseph T. Walker, Ph.D., of the Mass.!- 
chusetts Department of Public Safety, on "The 
Application of X-Rays to Crime Detection ’; Bert- 
ram E. Warren, Sc.D., Professor of Physjes, Massa- 
chusetts Institute of Technolog}', on “X-Rays as a 
Tool of tlie Physicist”; Merrill C. Sosman, M.D., 
Clinical Professor of Radiolop', Flarvard Medical 
School, on “X-Rays in Medicine." 


AMl klCAX COLLEGE OF RADIOLOGY'' 

THE FIFTIETH ANNIVERSARY'' 
OF ROXTGEN'S DLSCOVERY 

< <n Nov. s, 194 . 5 , fifty years from the very day on 
which Rimtgen is believed first to have demon- 
strated the x-rays in his Wiirzburg laboratory, a 
banquet in commemoration of that significant dis- 
cover}' w.i-; held in Chicago under the joint auspices 
of the Commission on Public Relations of the 
-Ameriain College of Radiolog}' and the National 
Electrical Manufacturers Association. Some 900 
persons were in attendance, including many who 
were in Chicago for meetings of the several national 
radiological societies. 

Dr. Lowell S. Goin, President of the College, 
presided, and the principal address of the evening 
was given by Dr, Robert S. Stone. Dr. Stone spoke 
on "Radiology from Rontgen to the Eve of Atomic 
Encrg}', a subject on which his broad experience as 
a radiologist and his work as one of the group of 
scientists participating in the development of the 
atomic bomb enabled him to speak with special 
authority. Mr. A. C. Streamer, President of the 
National Electrical Manufacturers Association 
spoke on behalf of that organization and at 10:30 
the guests hc.ard the .Association’s national broad- 


TEXAS RADIOLOGICAL SOCIETY 

The recently elected President and Secretar}' of 
he Texas Radiological Society are Dr. Tom B. 
!ond and Dr. R. P. O’Bannon, both of Fort 1\ ortli. 
'he next meeting of the Society will be held in Dal- 
is on Jan. 14, 1940. 

THE DETROIT ROENTGEN RAY AND 
R.ADIUAI SOCIETY 

The Detroit Roentgen Ray and Kadium Society 
elebrated the anniversar}' of the discover}' o 
-ravs at its meeting on Nov. 1. The speaker of d. 

vening was Dr. Otto Glasser, of Cleveland Mae 
ttimate knowledge of Rontgen gar c ‘ „ 

0 his remarks. It was a source of ™ 

his occasion to hear that Rontgen s a ) 

Yiirzburg and his home at Laimcp esc. p 
uring the bombings of Germany. 

SECOND MEXICAN CONGRESS OF CANCER 

The Second Mexican Cmigrcx'’ of C ' 

'bird Medical Week of tlje Occ'f ’a sperial 

Iic city of Guadalajara. Feb. „,enib'r^ 

ivitation to attend has been c.\t . 

r Cnn'ptv of North Anioiui 
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DR. ANNETTE FEASTER HONORED 

Dr. Annette jM. Feuster, of St. Petersburg, Fla., 
has receiitl)' assumed the presidency of the Pinellas 
County Aledical Society, the first woman to hold 
that office. Dr. Feaster is a diplomate of the Ameri- 
can Board of Radiolog}' and a member of the Radio- 
logical Society of North America. She is associated 
in the practice of radiology with her husband, Dr. 
0. 0. Feaster. 

REGIONAL COURSE ON CANCER 

The first of a projected series of regional postgrad- 
uate courses to be sponsored b}’ the commission on 
education of the American College of Radiology in 
conjunction with selected teaching institutions will 
be conducted during the week of Feb. 4 at the Phila- 
delphia County Medical Society Building. This 
first and experimental course will be jointly spon- 
sored by the College and the Philadelphia Roentgen 
Ray Society. Topics to be discussed include: 

Feh. 4: Practical consideration of therapy prob- 
lems concerned with the physics of radium and 
roentgen rays. 

Feb. 5: Carcinoma of the female genital tract. 

Feb. 6: Carcinoma of the breast. 

Feb. 7: Carcinoma of the head and neck. 

Feb. 8: Carcinoma of the skin and treatment of 
infections. 

Feb. 9: Radiation treatment of blood dyscrasias 
and lymphoblastoma. Cancer detection clinics and 
important developments in cancer research. 

The pathologic, clinical, and therapeutic aspects 
of the conditions under consideration will be covered 
and a round-table discussion of practical problems 
will be conducted. Teachers will be drawn from 
the fields of radiotherap}', surgery, oncology, physics, 
biophysics, and pathology. Advance registration 
may be made by writing to the Commission on 
Education of the American College of Radiology, 
20 North Wacker Drive, Chicago 6. 

In Memoriam 

CHARLES BURDETTE PILLSBURY, M.D. 
1893-1945 

Dr. Charles Burdette Pillsbury, a member of 
the Radiological Society of North America, died 
Sept. 11, 1945, in Ypsilanti, Mich., after a brief ill- 
ness. 

Dr. Pillsbury was born in Duluth, Minn., May 
22, 1893, and received his preliminary education in 
the Duluth public schools. His premedical educa- 
tion Was obtained at the University of Minnesota, 
from which he entered the University of Michigan 
Homeopathic Medical School. Following his grad- 
l^tion in 1918, he was in charge of the X-Ray 
apartment of the Homeopathic Hospital in Ann 



Charles Burdette Pillsbury, M.D. 


Arbor. In 1921 he opened an office in Ypsilanti, 
where he devoted himself to the practice of roent- 
genology and industrial medicine. Subsequently he 
gave practically all of his time to the former spe- 
cialty. He was roentgenologist to Bayer Memorial 
Hospital and Ypsilanti State Hospital, both of 
Ypsilanti. 

Dr. Pillsbiuy was past president of the Washte- 
naw County (Michigan) Medical Society. He was 
a diplomate of the American Board of Radiology, 
a member of the Michigan Association of Roentgen- 
ologists, the Detroit Roentgen-Ray and Radium Soci- 
ety, the American College of Radiology, and Alpha 
Sigma Homeopathic Afedical Fraternity. He was 
active in the American Legion and the Isaac Walton 
League. * 

GLENN W. FILES 
1897-1945 

Glenn W. Files, director of the Technical Service 
Department of General Electric X-Ray Corporation 
since 1934, and a member of that firm for twenty-six 
years, died in Chicago, on Sept. 11, at the age of 
forty-eight. 

Mr. Files was bom on Jan. 17, 1897, in Winfield, 
Kansas, and did his first work as a technician for a 
physician in that community. In World War I, he 
was a sergeant in the U. S. Army, serving in France 
as an x-ray instmetor and technician. Following 



618 


Announcements and Book Reviews 


December 1915 



Glenn W. Files 


the war, he joined the \'ictor X-Raj' Corporation, 
predecessor of General-Electric X-Ray Corporation, 
as an instructor under Dr. E. C. Jerman, director of 
the Education Department, whom he later succeeded 
in that position. 

Mr. Files played an important part in the devel- 
opment of .\'-ray technic and instructional methods. 
He assisted in the publication of “Modem X-Raj' 
Technic” (192S) and “X-Ray Studies and Advanced 
Radiographic Technic” (1931), edited by Dr. Jer- 
man, and was himself editor in chief of “Medical 
Radiographic Technic,” published in 1943. He was 
one of the founders of the American Society of X- 
Ray Technicians. 

Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recogmtion 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space per- 
mits. 

Classic Descriptions of Disease, with Biograph- 
ical Sketches of the Authors. B5' Ralph 
H. jMajor, M.D., Professor of Medicine, Univer- 
sity of Kansas School of IMedidne. A volume of 
679 pages, with 1.58 illustrations. Published by 
Charles C Thomas, Springfield, 111. Third edition, 
1945. Price S6.50. 

A Textbook of Surgery. By John Hojlans, M.D., 
Clinical Professor of Surgerj% Emeritus, Harvard 


Medical School. Compiled from Lectures and 
Other Writings of Ivlembers of The Surgical De- 
partment. With a Special Bibliographical Index 
and with illustrations by B’illard C. Shepard and 
others. A volume of 1278 pages, with .530 figures. 
Published by Charles C Thomas, Springfield, 111. 
Sixth Edition, 1945. Price S8.00. 

The Osseous Sy'stem. A ILus-dbook of Roent- 
gen Diagnosis. By Vincent W. Archer, M. D., 
Professor of Roentgenolog)', University of 
Virginia Department of hledicine. A volume of 
320 pages, with 148 plates. Published by The 
Year Book Publishers, Inc., 304 South Dearborn 
St., Chicago 4, 1945. Price 85.50. 


Book Reviews 

Pedlvtric X-Rav Dlxgnosis. A Textbook for 
Students and Practitioners of Pediatrics, 
Surgery and Radiology. By John Caffey, 
A.B., M.D., Associate Professor of Pediatrics, Col- 
lege of Physicians and Surgeons, Columbia Univer- 
sity; Associate Pediatrician and Roentgenologist, 
Babies Hospital and Vanderbilt Clinic, New York 
City; Consulting Pediatrician, Grasslands Hos- 
pital, Westchester County, N. Y., and St. John’s 
Hospital, Yonkers, N. Y. A volume of S3S pap, 
with 711 illustrations. Published by The Year 
Book Publishers, Inc., 304 S. Dearborn St., 
Chicago 4, 1945. Price 812.50. 

In Dr Caffev’s “Pediatric X-Ray Diagnosis, we 
have the answer, long deferred, to the need of an 
authoritative up-to-date text on the roentgmolog 
diagnosis of children’s diseap. This is the fit 
textbook on this subject to be printed m Eng 
in the past thirt)-five years. _ 

The author has arranged his material m - 
divisions; (1) The Head and i ec ', j 

Thorax; (3) The Abdomen and Gastro-Int«^^ 
Tract- (4) The Pelvis and Genito-Unnp > 
S ?he Extremities; (6) The Vertebral CoDmn. 
Under each of these headings, he descnbes U 
Slatomy as disclosed roentge^^^ 
gether with the commonly ® ^ my 

descriptions of disease eov^rthe 

appea^insomeinrtancestoberatherbne^^^^^^^ 

essential pomts m excellen 

strate the mature judgment of t appropriate 

graphic references are .SYiPPt'fd ^ app P 
points, and a useful index is reproductions of 

The text is well illustrated York, 

films from the files of the Babies HP^ by sche- 

with which the autlmr is as readable 

matic drawings. The ^^'pe quality. 

and the paper and binding ar jg a 

To use the language of the j- p 

■■natural.” It is difficult to see how an, 

ogist can afford to be without it. 


RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — AVill secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Midi. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M.D., 607 Medical Arts Bldg., Syracusc2, N. Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wadeer Dr., Chicago 6, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
JI.D., Monticdlo. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children’s Hospital, 
San Francisco. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Acting Secretary, Frederick 
H. Rodenbaugh, M.D., 490 Post St., San Francisco. 
Meets annually with California Medical Association. 
San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., U. S- Naval Hospital, San Diego, Calif. Meets 
first Wednesday of each month. 

Satt Francisco Radiological Society. — Secretary, Carlton 
L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Toland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
~Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, J. F. 
Pitman, M.D., Blanche Hotel Annex, Lake City. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meets in November and at the annual 
nieeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Fay H. Squire, 
M.D., 1753 -vv. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Jllinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DcHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois Stale Medical Society, Section on Radiology . — 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Cedar Rapids. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary, Oscar O. 
Jones, M.D., 2622 Greenwood Road. Meets monthly 
September to May, third Wednesday, 7:30 p.m. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Charles N. Davidson, M.D., 101 West Read 
St., Baltimore 1. 

MICHIGAN 

Detroit X-ray and Radium Society. — Secrelary-Treastirer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
at Wayne County Medical Society club rooms. 
Michigan Association of Roentgenologists. — Secretary, 
Bruce MacDuff, M.D., 201 Sherman Bldg., Flint 3. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
John W. Walker, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Friday of each month. 

St. Louis Society of Radiologists. — Secretary, Edwin C. 
Ernst, M.D., 100 Beaumont Medical Bldg. Meets on 
fourth Wednesday of each month except June, July, 
August, and September. 

NEBRASKA 

Nebraska Radiological Society. — Secretary-Treasurer, 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital, Omaha 5. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 

NEW ENGLAND 

NewEnglandRoentgen Ray Society. — Secretary-Treasurer, 
George ID., Massachusetts Memorial Hos-., 
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pitals, Boston, Mass. Meets monthly on third Friday 
at Boston Medical Library. 

NEW HAMPSHIRE 

JVew Hampshire Roentgen Society. — Secretary-Treasurer, 
Richard C. Batt, M.D., St. Louis Hospital, Berlin. 


NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. Meet- 
ings at Atlantic City at time of State Medical Society 
and midwinter in Newark as called. 

NEW YORK 


Pittsburgh Roentgen Society. —Secretary-Treasurer Les- 
ter M. J. Freedman, M.D., 4800 Friendship Ave 
Pittsburgh 24. Meets second Wednesday of each 
month at 6i30 P.M., October to May, inclusive at 
The Ruskin, 120 Ruskin Ave. ’ 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming! 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho, 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 


Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., East Rockaway, L. I. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gian Franceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month, October to May, inclusive. 

Central New York Roentgen Society. — Secretary- T reasurer, 
Carlton F. Potter, M.D., 425 Waverly Ave., Syracuse 
10. Meetings in January, May, and October. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thiusday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Wm. Snow, 
M.D., 941 Park Ave., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday, 
September through May. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Maj'or I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meets in May, and October. 


TENNESSEE 

Memphis Roentgen Club . — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas- Fort Worth Roentgen Study Club. — Secretary, 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth, 4. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, M.D., Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latane 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington Stale Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 


NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, Charles 
Heilman, M.D., 1338 Second St., N., Fargo, 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 
M.D„ 1061 Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society. — Secretary-Treasurer, 
Carroll C. Dundon, M.D., 2065 Adelbert Road, Cleveland 
6. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicme (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. 
The Society meets annually. 

Philadelphia Roentgen Ray Society. — Secretary, Calvin 
L. Stewart, M.D., Jefferson Hospital, Philadelphia 7. 
Meets first Thursday of each month at 8:00 p.m., from 
October to May, in Thomson Hall, College of Physi- 
cians, 21 S. 22d St. 


Milwaukee Roentgen Ray Society. — Secretary-Treasiffcr, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mu- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting m May ^nd on 
day in connection with annual meeting of State Meaicai 
Society in September. 

University of Wisconsin Radiological 
Meets first and third Thursdays, 4 to 5 p.m., Septemo 
to May, inclusive. Room 301, Service Memorial insti 
tute, 426 N. Charter St., Madison 6. 


CANADA 

rdian Association of 

Treasurer, J. W. McKay, M.D., 1620 Cedar Ave., 


Societe Canadienne-Fran^aise 

ologie Aledicales . — Meets 
e, M.D., Institut du Radium, Montreal. 


CUBA 

Sociedad de Radiologia 
in Hospital Mercedes, Havana. i 



ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 
The Head and Neck 

Gross, Sidnuy W. Radiographic Vistializatioii of 

an Intracerebral Dermoid Cyst G23 

Holm, Olov I'r. Healing Phenomena in the Sella 
Tnrcica after Treatment of Intrasellar Tu- 
mors (’>23 

Holmgrem, Ben’gt S. Sideropenic Dysphagia or 

Cancer of the Hypopharynx? 023 

Frostberg, Nils. Value of Contrast Filling of 
the Esophagus in X-Ray Examination for 
Goiter 023 

The Chest 

POTHOVEN, W. J., AND HulZINGA, EELCO. Oil the 

Division of the Lung Segments (III) 023 

Huizinga, Eelco. Segmental Extension of Pul- 
monary Abnormalities 024 

De.nstad, Torfinn. X-Ray Appearance and 

Prognosis of Infant Tuberculosis 024 

Kay, Earle B. Bronchiectasis Following Atypi- 
cal Pneumonia 024 

Miller, Henry. Spontaneous Alediastinal Em- 
physema with Pneumothorax Simulating Or- 
ganic Heart Disease 02.5 

Steenhuis, D. J. Early Diagnosis of Primary 

Cancer of the Lung 025 

Ikeda, Kano. Alveolar Cell Carcinoma of Lung. 625 
Mueller, H. Peter, and Snifpen, Ronald C. 


Roentgenologic Appearance and Pathology of 
Intrapulmonary Lymphatic Spread of Meta- 


static Cancer 025 

Bruce, Torsten, and Jonsson, Gunnar. Roent- 
gen Picture of Silicosis in Different Indus- 
tries 625 

Bruce, Torsten, and Jonsson, Gunnar. Bron- 

chographic Studies in Advanced Silicosis 626 


Filley, Giles F., Hawley, John G., and 
Wright, George W. Toxic Properties of 
Silica. I. Bronchoconstrictor Effect of Col- 


loidal Silica in Isolated Perfused Guinea Pig 

Lungs 626 

Ritter, Wayne L., and Nussbaum, Morris A. 
Occupational Illnesses in Cotton Indus- 
tries. II. Chronic Respiratory Problems. . . 627 


Hodson, C. j. Four Primarily Radiological 

Lesions Found in Traumatic Chest Cases .... 627 

Lee, R. V., AND Jamison, H. W. Radiographic 


Changes in Lungs After Strangulation . . 627 

Hawes, Lloyd E., and Soule, Arthur B., Jr. 

Pulmonary Changes in Cardiospasm 627 

Hansson, C. j., and SQderstrom, N. Celothe- 

lioma of the Epicardium 628 

Reich, Nathaniel E. Calcific Aortic Valve 
Stenosis: A Clinico-Pathologic Correlation 

of 22 Cases 628 

Peters, John H., Dexter, Lewis, and Weiss, 

Soma. Clinical and Theoretical Considera- 


tions of Involvement of the Left Side of the 
Heart with Echinococcal Cysts 029 

The Great Vessels 

Taussig, Hei.en B. Clinical and Pathological 
Findings in Aortic Atresia or Marked Hyper- 


plasia of the Aorta at Its Base 629 

Epstein, Joseph. Aneurysms of tlie Abdominal 

Aorta 629 

Lins, Aguinaldo, and de Morais, Fernando. 

Aneurysms of the Abdominal Aorta 630 

Erikson, S. Arteriographic Findings in Throm- 
bosis of the Internal Carotid 630 


The Digestive System 

Holmgren, Bengt S. Roentgenography of Small 
Zenker’s Diverticula (Pulsion Diverticula) 


During Various Phases of Swallowing 630 

Seuderling, Y. Contribution to Roentgen Ex- 
amination of the Stomach 631 

Seuderling, Y. An Accessory for Radiographic 

Examination of the Stomach 631 

Forssman, Gosta. X-Ray Diagnosis of Benign 

Tumors of the Stomach 631 

Holta, Olav. Leiomyosarcoma VentricuH. 631 

Frostberg, Nils. Volvulus of the Stomach 631 

Pedersen, Herman. Case of Diverticulum in 

the Body of the Stomach 631 

Gage, E. Lyle. Immersion Blast Injury — Clini- 
cal Experiences 632 

Yaguda, Asher. Pathology of Immersion Blast 

Injury 632 

Bockus, H. L. Present Status of Chronic Re- 
gional or Cicatrizing Enteritis 632 

Cave, Henry W. Inflammatory Lesions of the 

Small Intestine: Surgical Aspects 632 

Arnheim, Ernest E. Congenital Ileal Atresia 
with Gangrene, Perforation and Peritonitis 
in a Newborn Infant. Staged Operations. . .. 632 


Hellmer, Hans. Roentgenologic Diagnosis and 

Treatment of Intussusception in Children 633 

Nordentoft, Jens M. Radiologic Picture of 
Acute Invagination of the Small Intestine in 


Children 633 

Nordentoft, Jens M. Value of the Barium 
Enema in the Diagnosis and Treatment of 

Intussuseeption in Children 033 

Levitin, Joseph, and Weyrauch, Helen B. 

Acute Obstruction of the Colon 633 

Whitehead, Lawther J. Roentgenological 

Manifestations of Malignancy of the Colon. . 634 

Weens, H. Stephen. Cholelithiasis in Sickle 

Cell Anemia 634 

Olsson, Olle. Nursing: A Source of Error in 

Cholecystography 634 

Mottram, M. E., and Garland, L. H. Meckel’s 

Divertieulum 634 
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300, routinely, without deleterious n 
Some writers doubt whether in ; 
practice excessive pressure will, of * 
cause intravasation. Williams repor 
cases in which the injection had been 
under manometric control, presumat 
a safe pressiure. Moreover, AVitwei 
his co-workers (9) report a case of exte 
intravasation in which the pressure 
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Fig. 1. Lipiodol intravasation into tb 
nous plexus and the ovarian veins. The h 
ureters, being filled in their entirety, on i 
to the vena cava and on the left up to a 
the renal vein. 


able to assume that the air, in 
must have entered the tissues £ 
of some tramna in the end 
caused by the point of the uterin' 
We mention these cases becau; 
aware that some gynecologists d 
lieve that in actual practice i 
metrium can be thus damaged. 

Many writers believe that intr 
may be caused by excessive pressu 
the course of the injection and 
reason recommend that it be do 
manometric control. In a pol 



gynecologists, however, we have . „ . 

unanimity as to when pressure is- — uonc num two ^ to lour 

considered excessive. Jarcho (8) recom- menstruation.^ In Lin s case, . 

mends 150 mm. mercury, stating that Walther, the injection had een 
tubes that do not open at this pressure pressure of over 200, short y a 
must be considered as permanently closed, and under general anesthesia. 

Most gynecologists whom we have ques- The amount of hpio o 

tioned use a pressure of 180 to 200. Some, rnethod of its introduc advo- 

however, have used higher pressures, up to different operators. Some 
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Spontaneous Mediastinal Emphysema with Pneumo- 
thorax Simulating Organic Heart Disease. Henry 
Miller. Am. J. M, Sc. 209: 211-220, February 1915. 

Four cases of spontaneous mediastinal emphysema 
associated with a left pneumothorax are described. 
The history and physical and electrocardiographic 
findings simulated those of organic heart disease. 

Macklin (Canad. M. A. J. 36: 414, 1937; Arcli. Int. 
hied. 64: 913, 1939; J. Michigan M. Soc. 39: 7.50, 963, 
1940) sliowed tlie probable mechanism of spontaneous 
mediastinal emphysema by demonstrating that air 
enters the perivascular sheaths of the pulmonary 
vessels, presumably tlirough ruptures in tlic alveolar 
walls. This air eventually breaks through into tlic 
mediastinum. By the formation of large blebs along 
the vessels, the pulmonary circulation may be impeded. 
The air may extend from the perivascular sheatlis into 
the connective tissues and dissect a path toward the 
pleura, where a subpleural bleb may be formed. While 
a pneumothorax could be produced by rupture of an 
emphysematous subpleural bleb, Macklhi more com- 
monly found a rent in the mediastinal wall which 
allowed access of air to the pleural cavity. From the 
mediastinum the air will follow the fascial planes into 
the neck, chest wall, about the pericardium, or rclro- 
peritoneally. 

The onset of spontaneous mediastinal emphysema 
is characterized by the sudden development of pre- 
cordial or substenial pain, which may radiate to the 
back, shoulder, neck, or left arm. The pain may last 
from several hours to several days. This pain must 
be differentiated from that of coronary occlusion, dis- 
secting aneurysm, pericarditis, and pulmonary em- 
bolism. 

The pathognomonic sign is a peculiar crackling or 
■crepitant sound heard over the precordium synchro- 
nously with the heart beat. Rocntgenographic demon- 
stration of air in the mediastinum is diagnostic. 

Associated pneumothoraces have always been found 
•on the left side. Usually, the quantity of air is too 
small to be detected except by roentgen examination. 

Most of the cases have been found in relatively 
young patients. In 3 of the cases described by the 
author there rvere electrocardiographic changes simu- 
lating those of myocardial damage. The other cases 
reported in the literature showed no such abnormal- 
ities. Benjamin Copleman, M.D. 

Early Diagnosis of Primary Cancer of the Limg. 
D. J. Steenhuis. Acta radiol. 24: 263-284, Aug. 31, 
1943. (In French.) 

This is a rather lengthy but good review of the 
roentgen diagnosis and localization of pulmonary neo- 
plasms, including bronchography and planigraphy as 
well as conventional radiography. The only new ma- 
terial has to do with the use of celluloid models of the 
lungs for study and orientation, an intriguing idea. 

Lewis G. Jacobs, M.D. 

Alveolar Cell Carcinoma of the Ltmg. Kano Ikeda. 
Am. J. Clin. Path. 15: 50-63, February 1945. 

Alveolar-cell carcinoma of the lung originates in the 
lining cells of the alveoli and is distinguishable morpho- 
logically from the usual form of pulmonary carcinoma. 
The tumor occurs in two forms, the multiple nodular 
■or the miliary type and the diffuse or the pneumonic 
type. It is thought to arise from multiple primary 
loci within the lung. General metastasis is not the 


rule, though the invasion of regional lymph nodes may 
be encountered. Tlie exact genesis of the tumor is 
unknown. Clinically, the symptoms are atypical 
and misleading and may present a baffling problem. 

One typical case of alveolar-ccll carcinoma of the 
lung and two others which meet the essential clinico- 
pathologic criteria of this tumor are presented, bring- 
ing the total cases recorded in the literature to not 
more than 50. There are a few pertinent clinical and 
pathologic considerations common to the three cases 
rvhich distinguish this tumor from the usual pulmonary 
cancer. All three patients were w'omen in the fifth 
decade; the course of the illness, from initial symptoms 
to death, was relatively short, being approximately 
seven months, five weeks, and seven months, respec- 
tively. In the second case symptoms referable to the 
lungs were absent throughout the illness, while in the 
third case, respiratory difficulties were encountered 
only in the last four weeks of life. In all of the cases, 
the roentgenogram of the chest was of the utmost as- 
sistance. It alone led to the discovery of extensive 
involvement of the lungs, altogether unsuspected, in 
Cases 2 and 3, but was interpreted as representing a 
metastatic miliary carcinoma. In the third case, be- 
cause of a mass at the right upper hilum, a diagnosis 
of bronchiogenie careinoma was finally made. Cough 
was not a prominent or constant feature; in none of 
the cases was bloody sputum recorded. 

Roentgenologic Appearance and Pathology of Intra- 
pulmonary Lymphatic Spread of Metastatic Cancer. 

H. Peter Mueller and Ronald C. Sniffen. Am. J. 
Roentgenol. 53: 109-123, February 1945. 

The roentgen appearance of lymphatic spread of 
metastatic cancer in the lungs is characterized by a 
prominent linear trabecular network of increased 
density, beneath which fine miliary nodules are less 
distinctly visualized. In most instances both lungs are 
evenly involved, but occasionally the lesions may be 
unilateral or predominantly so. Approximately 70 per 
cent of the cancers that give rise to lymphatic spread 
have been reported to originate in the stomach. The 
remainder have been found in the lung, breast, prostate, 
colon, gallbladder, tongue, kidney, and ovary. In 3 of 
the series of 10 cases here reported, the primary tumor 
ivas in the stomach, in 2 cases in the pancreas, in 2 in 
the cervix, in 1 in a bronchus, in 1 in the tongue; 

I, a melanotic sarcoma, first appeared in an arm. 

In general, this diffuse infiltrative type of metastasis 
occurs in younger persons, the majority of cases being 
seen between the ages of thirty and forty-nine. The 
important clinical findings are dyspnea, cyanosis, a pro- 
ductive cough, and rapid cachexia. The roentgen 
manifestations appear to be due to masses of tumor cells 
within dilated lymphatics around bronchi and blood 
vessels. In differential diagnosis, miliary tuberculosis, 
pulmonary congestion and edema, pneumoconiosis, 
sarcoid, primary fibrosis with emphysema, and atypical 
pneumonia must be considered. In the individual case 
a definite diagnosis may be difficult unless there are 
other roentgenologic or clinical evidences of malignant 
disease. L. W. Paul, M.D. 

Roentgen Picture of Silicosis in Different Industries. 
Torsten Bruce and Gunnar Jonsson. Acta radiol. 24: 
89-112, April 30, 1943. (In English.) 

The x-ray appearance of silicosis varies considerably 
according to the occupation of the patient. The 
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The Musculoskeletal System 
Reynolds, Earle L. Degree of Kinship and 
Pattern of Ossification. A Longitudinal X- 
Ray Study in Children of Different Kinship 

Groups 635 

SoNTAG, Lester W., and Reynolds, Earle L. 
Ossification Sequences in Identical Trip- 
lets 635 

Moore, Robert D. Aseptic Necrosis of the 
Capital Femoral Epiphysis Following Adoles- 
cent Epiphyseolysis 635 

Doub, Howard P. Aseptic Necrosis of the 

Epiphyses and Short Bones 635 

Knittsson, Folke. Roentgenological Early 
Sjnnptoms and Healing Phenomena in 

Chronic Rheumatic Arthritis 636 

Thiemeyer, John S., Jr. Report of Injuries 

Among Survivors of an Airplane Crash 636 

Lewis, James \V. Diagnosis of Fracture of the 

Ribs, Scapula, Sternum and Mandible 636 

Brailsford, James F. Investigation of Sciatica 

and Lumbago — Radiological Aspect 636 

SjoVALL, Helge. Anatomical Investigations on 
the Distribution of Epidural Fat in the Lum- 
bar Spine; Contribution to Myelographic 

DiSerential Diagnosis 637 

Ellis, John D, Should Non-Traumatic and 
Non-Inflammatory Changes in the Spine Be 

Compensable? 637 

Graf, Carl J., and Hajiby, Wallace B. Roent- 
genographic Demonstration by Tantalum 
Powder of Sinuses Resulting from Extraction 

of Intervertebral Disc Protrusions 637 

Zander, Goran. ' ‘Os Acetabuli” and Other Bone 
Nuclei: Periarticular Calcifications at the 

Hip- Joint 637 

Antho.nsen, W. Oblique Projection for Roent- 
gen Examination of the Talo-Calcanean 

Joint 638 

Evans, William A., Jr. Periosteal Lesions in 

Scurvy 638 

Jansen, Knud F. Calcareous Peritendinitis. 638 
Michelson, Elliott. Syndrome of Trauma to 

the Psoas Muscle 638 

The Spinal Cord 

Parks, Harry, and Staples, O. S. Two Cases 

of Morvan’s Syndrome of Uncertain Cause. . . 639 

Gynecology and Obstetrics 
Norment, M''. B. Use of a New Contrast Me- 
dium (Visco-Rayopake) 639 

Roblee, Melvin A., and Moore, Sherwood. 
“Lipiodol” Pulmonary Emboli Following 

Hysterosalpingography 639 

Graber, Edward A. Thoracopagus Twins — X- 

Ray Diagnosis 640 


The Genito-TJrinaiy System 
Pritchard, Walter, Notes Regarding Intra- 
venous Urograms, Based on 2,000 Series in 
Eighteen Years 640 


Sargent, James C. Injuries of the Kidney 640 

Benjamin, John A., and Boyd, Hobart L. 
Renal Tuberculoma and Tuberculous Peri- 
nephric Abscess 640 

LeDuc, Isidor E. Ureteral Syndromes in the 

Male: Analysis of 100 Cases 041 

Bacon, Samuel K. Pathologic Lesions Associ- 
ated with Ectopic Termination of Super- 
numerary Ureters: Three Cases 641 

Holm, Olov Fr. On the Diagnosis of Rupture of 
the Urinary Bladder 041 


Contrast Media 

Kjellberg, Sven R. The Mixing and Flowing 
Capacity of Water-Soluble Contrast Media 


in Vascular and Cardiac Investigation 641 

ROENTGEN THERAPY 

Hultberg, Sven. Two-Year Experience with 

Roentgen Contact Irradiation 642 

Nohrman, Bengt a. Results of Treatment of 

Cancer of the Breast 642 

Mustakallio, S. Roentgen Treatment of Car- 
cinoma of the Larynx and Hypopharynx and 
Its Results 643 


LUndstro.m, Erik. Roentgen Treatment of 

Mediastinal and Pulmonary Tumors 643 

Forssman, G6sta. Roentgen Diagnosis and 
Radiation Therapy of Sarcoma of the Stom- 
ach, with Special Consideration of Lympho- 
sarcoma and Reticulum-Cell Sarcoma 643 

Hultberg, Sven. Recurrences After Radiation 

Therapy of Carcinoma of Uterine Cervix.. 643 
Clement, T. G. Radiation Therapy in Chronic 
Leukemia 


RADIATION EFFECTS 

Behrens, Charles F. Fluoroscopic Hazards, 
Including Use of Unprotected Radiographic 

Screens 

Sandstkom, Olof. Subsequent Degenerations 
after Fractional Protracted Roentgen Ir- 

radiation ' ' 

Benniso.n, B. E., and Coatney. G. Robert. In- 
activation of Malarial Parasites by X-rays. . . 
Henshaw, Paul S. Experimental Roentgen In- 

jury, I— 

Henshaw, Paul S., Thompso.n, 

Meyer, Henry L. Experimental Roen g 

Gra? l!^H., Read, John, and 

Effect of Ionizing Radiations on 

Bean Root. V and VI • - ' ' ' ^ 

Krebs, Carl. Experiments wiA ■» 

Sarcoma Extracts “ ^ard 
Transmission and Inducea 
munity; A Summary _• , 

Kaplan, Henry S., and jlgjnogcnic 

Studies on Synergism of LeuK b 

Agents in Mice 
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THE HEAD AND NECK 

Radiographic Visualization of an Intracerebral 
Dermoid Cyst. Sidney W. Gross. J. Nciirosnrg. 2: 
72-75, January 19-15. 

A case of intracerebral dermoid cy.sl is reported, 
unique only in that a plain x-ray fdm, before air injec- 
tion, sliowcd the lesion, which appeared as a large, reg- 
ular, ovoid area of decreased density in the left frontal 
lobe. Tlie patient had no foc.al signs or symptoms at 
any lime. Roentgenograms arc reproduced. 

Healing Phenomena in the Sella Turcica after 
Treatment of Intrasellar Tumors. Olov Fr. Holm. 
Acta radiol. 24: 495-510, Dec. 31, 1943. (In German.) 

Tile pituitary’ body occupies only’ 50 to 70 per cent 
of the sella, the remainder of the space being fdlcd with 
connective tissue. This implies that the size of the 
pituitary’ does not necessarily vary’ with that of tlic 
sella, and tumor may’ be present without enlargement 
or vice versa. The typical picture of tumor is a balloon- 
like expansion, but this cannot be absolutely relied 
upon. 

Of about 200 cases of tumor (all explored but 2), 27 
having serial roentgen study’ are analyzed to de- 
termine the characteristics of the healing phenomena. 
Of the 17 patients who have been free of recurrence, 
all but 2 had enucleation of the tumor, followed, with 
a single exception, by roentgen therapy. The other 2 
had only exploration, followed by roentgen therapy. 
Of the 17, 9 showed no change in the roentgenograms 
following treatment. Decrease in sellar size was seen 
twice, increase 4 times, and the appearance of intra- 
sellar calcification twice. In the 10 cases showing 
recurrence there tvas also progression of the roentgen 
signs. Although the series is small, the author feels 
it shows the value of more careful roentgenologic con- 
trol in determining the progress of the lesion. 

Lewis G. Jacobs, M.D. 

Sideropenic Dysphagia or Cancer of the Hypo- 
pharynx? Bengt S. Holmgren. Acta radiol. 24: 
455-461, Dec. 31, 1943. (In English.) 

Iron deficiency is a fairly common condition, affect- 
ing women more often than men, and leads to a number 
of symptoms. Hypochromic anemia, low serum iron 
values, achylia or hypochylia, and various epithelial 
abnormalities are the most common. The dysphagia 
sometimes seen in this condition (Plummer-Vinson’s 
syndrome) assumed special interest at Radiumhem- 
met (Stockholm) when it was noted that its symptoms 
Were often found in female patients with cancer of the 
mouth or throat, and the possibility that the syndrome 
might predispose to cancer came into consideration. 
The typical roentgen picture is of one or several thin 
transverse bands constricting the esophagus, and in one 
case the author observed at autopsy a typical cancer 
at the site of the supposed sideropenic constriction. 
Two other patients, however, showed a similar con- 
striction but no evidence of cancer over several years 
of observation. No case is made out for the predis- 
posing effect of this condition to cancer, but at times 
the roentgenologic picture may make the diagnosis 
confusing. Lewis G. Jacobs, M.D. 


Value of Contrast Filling of the Esophagus in X-Ray 
Examination for Goiter. Nils Frostberg. Acta 
radiol. 24: 113-120, April 30, 1943. (In German.) 

Frostberg recommends contrast filling of the esopha- 
gus in all cases of goiter. In a great number of 
cases, a pressure effect of the goiter on the esophagus 
can be tiemonstrated, and valuable information can be 
obtained regarding circular goiter forms or aberrant 
goiter branches between the trachea and esophagus. 

E. A. Schmidt, M.D. 

THE CHEST 

On the Division of the Lung Segments (III). W. J. 
Pothoven and Eclco Huizinga. Acta radiol. 24: 226— 
234, June L5, 1943. (In English.) 

The present study deals with the division, into seg- 
ments, of tile right middle and lower lobes of the lung. 
[The other lobes were dealt with in previous publica- 
tions. Sec Behr and Huizinga: Acta radiol. 19: 399, 
1938, abst. in Radiology 32: 635, 1939, and Huizinga 
and Behr: Acta radiol. 21 : 314, 1940, abst. in Radiology 
36: 638, 1941.] The segmentation of the lung depends 
on the anatomy of the bronchial tree and is highly im- 
portant for systematic bronchoscopic examination. 

In the right middle lobe, the anatomical conditions 
are very constant: the bronchus proceeds ventrally 
and soon divides into a medial and a lateral branch. 
The architecture of the right lower lobe is much more 
complicated and shows numerous anatomical varia- 
tions. The first constant large branch is the 1st dorsal 
bronchus; next follows the cardiac bronchus, which, 
however, may be absent. The next separate branch is a 
ventral branch, though it, too, may be absent. Finally, 
a ramification into a medio-dorsal and a ventro-lateral 
branch is observed. Consequently, five segments result 
in the right lower lobe, compared with two segments in 
the middle lobe. 

In all, the authors differentiate ten segments in the 
right lung: three segments (apical, pectoral, and 
axillary) in the upper lobe; two segments (medial and 
lateral) in the middle lobe; five segments (upper dorsal, 
cardiac, upper ventral, lower dorsal, and lower ventral) 
in the lower lobe. 

Considering the frequent difficulties encountered in 
complete visualization of the right bronchial tree, the 
authors’ explicit directions for the bronchoscopist, 
based on these studies, are reprinted in full : 

“The systematical bronchoscopy (in recumbent 
position) must, on the right side, be performed as 
follows. After determination of the bifurcation, the 
tube is inserted into the main right bronchus. The 
upper lobe bronchus soon goes off laterally, the orifice 
can be found by moving the head far to the left (Briin- 
ings, Jackson). The further ramifications cannot be 
seen. The head is replaced to its original position, the 
tube is moved on some centimetres further, by which 
the ramifications of the lower lobe bronchus can be seen 
in the depth. The next branch is the middle lobe 
bronchus, which goes off plainly ventrally, the mouth 
can be seen by displacing the head far downward. At 
a somewhat lower level the large first dorsal bronchus 
of the lower lobe follows. Now the head must-be 
brought upward Then it is returned to its usua. 
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tion, after which the tube is inserted into the lower lobe 
bronchus. Now the cardia bronchus follows, which 
goes off medially and can easily be failed by bronchos- 
copy. The orifice can be found by turning the head to 
the right. After 1-2 cm. the first ventral bronchus of 
the lower lobe is seen which must be inserted in the 
same way as the middle lobe bronchus. Finally the 
inspection of the medio-dorsal and latero-ventral 
ramification of the lower lobe bronchus is made.” 

E. A. Schmidt, M.D. 

Segmental Extension of Pulmonary Abnormalities. 
Eelco Huizinga. Acta radiol. 24: 295-305, Aug. 31, 
1943. (In German.) 

In earlier publications the author has described a 
division of the lungs into segments according to ana- 
tomical and physiological evidence (see preceding ab- 
stract). This is of importance in disease, since it 
leads to a more precise localization of the cause of a 
collapse. While normally blockage of a minor bronchus 
will not lead to atelectasis, such an event may readily 
occur in the presence of inflammation. By a study of 
the collapsed area the minor bronchus in which the 
disease is located may be identified, and the finding 
confirmed by bronchoscopy. 

A number of illustrative cases and pathological speci- 
mens are shown to demonstrate this type of collapse 
and similar segmental spreads in tuberculosis. 

Lewis G. Jacobs, M.D. 

Some Remarks on the X-Ray Appearance and Prog- 
nosis of Infant Tuberculosis. Torfinn Denstad. 
Acta paediat. 29: 303-338, 1942. (In English.) 

A study was made of 120 tuberculin-positive children 
(64 boys and 56 girls) in a Nonvegian children’s home 
over a ten-year period. The children averaged 1 year 
and 7 months in age; 38 were under a year, 84 (70 per 
cent) under 2 years. They were x-rayed immediately 
after admission to the home and generally checked 
several times during their stay, which in some instances 
was as long as five years, but, on an average a year and 
four months. 

In the overwhelming majority of cases of tuberculosis 
in infants and children, x-ray examination reveals 
changes in the lungs. Paratracheal and hilar adenitis, 
which appear early and may be the only signs of pri- 
mary pulmonary infection demonstrable roentgenologi- 
cally , are the most common findings. In most instances, 
opacities of the lung are also found, ranging from mi- 
nute, hardly visible to diffusely saturated lobular le- 
sions. Probably, in most cases these represent the 
primary focus with its perifocal reaction. The satu- 
rated lobar opacities, so-called epituberculosis, at 
times are of an expansive nature; at others, atelec- 
tatic, as demonstrated by two cases in this series. The 
difference in the x-ray appearance, however, does not 
enable one to draw any eonclusion with regard to prog- 
nosis. The opacities nearly all recede within six to 
eighteen months. In two cases in which death oc- 
curred from caseous tuberculous pneumonia, saturated 
lobar opacities were found with the same atelectatic 
appearance as in one of the cases of benign epituber- 
culosis. Small, round, clear areas resembling cavities 
are not of prognostic significance, as they are not in- 
frequently seen when benign opacities start clearing. 

The author concludes that there is little reason "to 
maintain epituberculosis as a distinct picture of dis- 


^e.’_’ Probably, the substratum for these lobar opac- 
ities is the same as for the less extensive benign opac- 
ities, viz. a. perifocal reaction, at times complicated by 
atelectasis. 

In some cases diffuse opacities with a mild course, 
often producing no symptoms, appear at a later stage 
of the illness. These opacities are more transient, 
sometimes with the appearance of pure collapse, at 
others more saturated, without any atelectatic char- 
acter. Such opacities have appeared in conjunction 
with acute infectious diseases (measles, whooping 
cough) ; on the other hand, most of the children under- 
went such intercurrent infections without any roentgen 
evidence of exacerbation. 

The prognosis in infant tuberculosis is relatively 
favorable. The direct mortality rate in this series, 
was 6 per cent, or 7 per cent computing the rate on 
those cases in which x-ray examination revealed patho- 
logical conditions in the lung. Five children died of 
meningitis, 2 of them with a miliary spread in the 
lung; 2 of caseous tuberculous pneumonia. Of 18 
patients in the lowest age group, from birth to six 
months, only 2 died. The author adds a warning 
that "meningitis may shatter all expectations” after 
the tuberculous process in the lungs has apparently 
come to rest. 


Bronchiectasis Following Atypical Pneumonia. 
Earle B. Kay. Arch. Int. Med. 75: 89-104, February 
1945. 

During the past year 45 patients were treated for 
bronchiectasis at one Army hospital. The symptoms 
in 20 of these patients followed attacks of atypical 
pneumonia occurring during the winter of 1942-43. 
The diagnosis of atypical pneumonia was made else- 
xvhere at the time of the original illness, and was con- 
firmed by careful re-examination of the clinical records 
and roentgenograms at the hospital where the present 
study was conducted. In order to determine the 
permanency and extent of the bronchial and bron- 
chiolar damage in these 20 cases, bronchography was 
repeated over a period of two to six months. In only 
3 instances did the involved bronchi resiune then- 
normal contour and show evidence of clearing. In 
the remaining 17 patients the bronchiectasis appeared 


o be permanent. 

Prior to the pneumonia these patients had no symp- 
oms relative to the pulmonary system. The roent- 
enograms made at the time of inducfion into_ tne 
umy were re-examined and found to be Mtueiy 
dthin normal limits. The attacks of atypical pneu- 
monia were characteristic in every respect e.xcept 
hey failed to show spontaneous healing m the us 
leriod. After the acute episode had subsided, a cMg 
emained, which became increasingly productive, fi - 
lar rales persisted in the affected lungs. Serial ro 

enograms showed an unresolved pneumonia. 

Ten of the 17 patients with bronchiectasis 

ob^ctomies, and in these cases pathologic verifcatj^ 

if irreparable damage to the bronchial tr 
ained. The interval between the ^^ute ep 
typical pneumonia and the operation of 

o^Siirteen months. 

' patients are presented. There by 

ases in which atypical which the author 

5ss severe bronchial changes— ca stages in 

lelieves might be regarded as interme 
he development of bronchiectasis. 



Yol. -ir. 


AnSTRACTS OF CURRENT LITERATURE 


625 


Spontaneous Mediastinal Emphysema with Pneumo- 
thorax Simulating Organic Heart Disease. Henry 
Miller. Am. J. M. Sc. 209: 211-220, February 1945. 

Four cases of spontaneous mediastinal cinphysenia 
associated with a left pneumothorax arc described. 
The history and physical and electrocardiographic 
findings simulated those of organic heart disease. 

Macklin (Cannd. M. A. J. 36: 414, 1937; Arch. Int. 
Med. 64: 913, 1939; J, Michigan M. Soc. 39: 756,963, 
1940) showed the probable mechanism of spontaneous 
mediastinal emphysema by demonstrating that air 
enters the perivascular sheaths of the pulmonary 
vessels, presumably tlirough ruptures in the alveolar 
walls. This air eventually breaks through into the 
mediastinum. By the fonnatiou of large blebs along 
the vessels, the pulmonary circulation may be impeded. 
The air may extend from the perivascular sheaths into 
the connective tissues and dissect a path toward the 
pleura, where a subpleural bleb may be fonned. WOiile 
a pneumothorax could be produced by nipture of an 
emphysematous subpleural bleb, Macklui more com- 
monly found a rent m the mediastinal wall which 
allowed access of air to the pleural cavity. From the 
mediastinum the air will follow the fascial planes into 
the neck, chest wall, about the pericardium, or retro- 
peritoneally. 

The onset of spontaneous mediastinal emphysema 
is charaeterized by the sudden development of pre- 
eordial or substernal pain, which may radiate to the 
back, shoulder, neck, or left arm. The pain may last 
from several hours to several days. This pain must 
be differentiated from that of coronary occlusion, dis- 
secting aneurysm, pericarditis, and pulmonary em- 
bolism. 

The pathognomonic sign is a peculiar crackling or 
•crepitant sound heard over the precordium synchro- 
nously with the heart beat. Roentgenographic demon- 
stration of air in the mediastinum is diagnostic. 

Associated pneumothoraces have always been found 
■on the left side. Usually, the quantity of air is too 
small to be detected except by roentgen examination. 

M!ost of the cases have been found in relatively 
young patients. In 3 of the cases described by the 
author there were electrocardiographic changes simu- 
lating those of myocardial damage. The other cases 
reported in the literature showed no such abnormal- 
ities. Benjamin Copleman, M.D. 

Early Diagnosis of Primary Cancer of the Lung. 
D. J. Steenhuis. Acta radiol. 24: 263-284, Aug. 31, 
1943. (In French.) 

This is a rather lengthy but good review of the 
roentgen diagnosis and localization of pulmonary neo- 
plasms, including bronchography and planigraphy as 
well as conventional radiography. The only new ma- 
terial has to do with the use of celluloid models of the 
lungs for study and orientation, an intriguing idea. 

Lewis G. Jacobs, M.D. 

Alveolar Cell Carcinoma of the Lung. Kano Ikeda. 
Am. J. Clin. Path. 15: 50-63, February 1945. 

Alveolar-cell carcinoma of the lung originates in the 
lining cells of the alveoli and is distinguishable morpho- 
logically from the usual form of pulmonary carcinoma. 
The tumor occurs in two forms, the multiple nodular 
or the miliary type and the diSuse or the pneumonic 
type. It is thought to arise from multiple primary 
foci within the lung. General metastasis is not the 


rule, though the invasion of regional lymph nodes may 
be encountered. The exact genesis of the tumor is 
unknown. Clinically, the symptoms are atypical 
and misleading and may present a baffling problem. 

One typical case of alveolar-cell carcinoma of the 
lung and two others which meet the essential clinico- 
pathologic criteria of this tumor are presented, bring- 
ing the total cases recorded in the literature to not 
more than 50. There are a few pertinent clinical and 
pathologic considerations common to the three cases 
which distinguish this tumor from the usual pulmonary 
cancer. All three patients were women in the fifth 
decade; the course of the illness, from initial symptoms 
to death, was relatively short, being approximately 
seven months, five weeks, and seven months, respec- 
tively. In the second case symptoms referable to the 
lungs were absent throughout the illness, while in the 
third case, respiratory difficulties were encountered 
only in the last four weeks of life. In all of the cases, 
the roentgenogram of the chest was of the utmost as- 
sistance. It alone led to the discovery of extensive 
involvement of the lungs, altogether unsuspected, in 
Cases 2 and 3, but was interpreted as representing a 
metastatic miliary carcinoma. In the third case, be- 
cause of a mass at the right upper hilum, a diagnosis 
of bronchiogenic carcinoma was finally made. Cough 
was not a prominent or constant feature; in none of 
the cases was bloody sputum recorded. 

Roentgenologic Appearance and Pathology of Intra- 
pulmonary Lymphatic Spread of Metastatic Cancer. 

H. Peter Mueller and Ronald C. Sniffen. Am. J. 
Roentgenol. 53: 109-123, February 1945. 

The roentgen appearance of lymphatic spread of 
metastatic cancer in the lungs is characterized by a 
prominent linear trabecular network of increased 
density, beneath which fine miliary nodules are less 
distinctly visualized. In most instances both lungs are 
evenly involved, but occasionally the lesions may be 
unilateral or predominantly so. Approximately 70 per 
cent of the cancers that give rise to Ijnnphatic spread 
have been reported to originate in the stomach. The 
remainder have been found in the lung, breast, prostate, 
colon, gallbladder, tongue, kidney, and ovary. In 3 of 
the series of 10 cases here reported, the primary tumor 
was in the stomach, in 2 cases in the pancreas, in 2 in 
the cervix, in 1 in a bronchus, in 1 in the tongue; 

I, a melanotic sarcoma, first appeared in an arm. 

In general, this diffuse infiltrative type of metastasis 
occurs in younger persons, the majority of cases being 
seen between the ages of thirty and forty-nine. The 
important clinical findings are dyspnea, cyanosis, a pro- 
ductive cough, and rapid cachexia. The roentgen 
manifestations appear to be due to masses of tumor cells 
within dilated lymphatics around bronchi and blood 
vessels. In differential diagnosis, miliary tuberculosis, 
pulmonary congestion and edema, pneumoconiosis, 
sarcoid, primary fibrosis with emphysema, and atypical 
pneumonia must be considered. In the individual case 
a definite diagnosis may be difficult unless there are 
other roentgenologic or clinical evidences of malignant 
disease. L. W. Paul, M.D, 

Roentgen Picture of Silicosis in Different Industries. 
Torsten Bruce and Gunnar Jonsson. Acta radiol. 24: 
89-112, April 30, 1943. (In English.) 

The x-ray appearance of silicosis varies considerably 
according to the occupation of the patient. The 
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special x-ray features of each occupation are mainly 
concerned with (1) the prominence of linear markings 
(striation) compared with the mottling; (2) shape, 
delineation, size, and distribution of the discrete 
nodules; (3) situation of the massive lesions and the 
emphysematous areas. 

Extensive linear consolidations and diffusely out- 
lined, irregular nodular shadows rvere seen in porcelain 
workers, quartz mill workers, and workers in silicon 
alloys. Less pronounced linear markings with more 
founded, denser, and more sharply outlined nodular 
shadows were observed in sandstone grinders, furnace 
masons, steel cleaners, and molders, while the roent- 
genograms of iron ore drillers were characterized by 
round, distinctly outlined shadows of considerable 
radiopacity. The discrepancy between these observa- 
tions and those of other investigators is discussed. 

With regard to the size of the nodules, no uniformity 
exists among the different occupations. In iron ore 
drillers the nodules are almost all of identical size. 
Molders, masons, and drillers in quartz mines show the 
largest nodules in the middle fields and infraclavicu- 
larly. As far as the location of the nodules is con- 
cerned, they are more prominently seen in the infra- 
clavicular regions and middle fields though, generally 
speaking, no part of the lung is entirely free of mottling. 
In steel foundry workers and furnace masons the 
nodules show a tendency to accumulate in the apical 
areas and the lateral portions of the middle fields; 
a more even and general distribution of the mottling 
over both lungs is the rule in iron mine drillers. In 
quartz mine and iron ore drillers the nodules usually 
attain the size of a pea before coalescing to form 
massive conglomerations. So-called “egg-shell” consoli- 
dations in the hilar lymph nodes are seen chiefly 
in sandstone workers but are also occasionally present 
in second-stage silicosis of molders and steel cleaners. 
According to some observers, this “egg-shell” 
appearance is caused by infiltration of calcium under- 
neath the capsule in the lymph node. Broncho- 
graphically, the deposits can be shown to lie outside 
the bronchi. 

The location of the massive lesions and the deforma- 
tion and emphysematous changes caused by contrac- 
tion of the lung give the picture its typical appearance 
in the far-advanced stages of silicosis. The consolida- 
tions coalesce where the mottling is greatest; massive 
lesions, therefore, are generally situated infra- 
clavicularl)' or in the upper parts of the middle fields, 
perhaps slightly higher in foundry molders and steel 
cleaners than in porcelain workers and quartz millers. 
In quartz mine drillers the massive lesions are situated 
in the lower parts of the middle fields or even basally. 
In iron mine drillers, the confluent areas have no 
definite site of predilection. In advanced silicosis, the 
lateral view is highly useful for the localization of 
tlie massive lesions. Situation of the conglomerates 
posterior to the hilus is such a constant feature in the 
silicosis of porcelain workers, quartz millers, foundry 
molders, steel cleaners, and furnace masons that loca- 
tion of lesions anterior to the hilus in these occupations 
raises the suspicion of non-silicotic etiology. 

Emphysema may be expected to develop anyrvhere 
in the air-carrying pulmonary tissue but, since the 
massive lesions generally lie dorsally and above the 
hilar regions, the emphysematous areas show a pre- 
dilection for the ventral and basal sections of the lung. 
Lateral views are necessary to demonstrate the border- 


line between consolidated and emphysematous areas. 
This line of demarcation shows a different course in 
different occupations. In porcelain workers and 
quartz millers, it runs diagonally from the jugular fossa 
through the hilus posteriorly and inferiorly toward the 
dorsal thoracic wall. In steel cleaners the lateral pic- 
ture is dominated by the emphysema; the massive 
lesions occupy a smaller area superodorsally, which is 
separated from the emphysema by a semicircular line. 
In foundry molders and furnace masons, the lateral 
roentgenogram shows the consolidated region like an 
island surrounded on all sides by air-carrying emphy- 
sematous tissue. In the third-stage silicosis of iron 
mine drillers, where the centers of contraction have no 
sites of predilection, no characteristic borderline is 
visible between consolidated and emphysematous areas. 

E. A. Schmidt, M.D. 


Bronchographic Studies in Advanced Silicosis. 
Torsten Bruce and Gunnar Jdnsson. Acta radio!. 24: 
206-216, June 15, 1943. (In English.) 

By means of bronchography, the authors studied the 
displacement of the bronchi caused by advanced sili- 
cosis. Five patients (2 steel workers, a quartz miller, 
a porcelain worker, and an iron ore driller) were ex- 
amined, 4 of whom presented the typical silicotic 
distribution radiating from the hili and resulting in a 
similar pattern of displacement, while the fifth patient 
(the iron ore driller) show'ed basal lesions and a cor- 
respondingly different type of bronchial displacement. 

The degree and direction of the bronchial displace- 
ment are directly dependent on processes of contraction. 
In the first 4 cases the center of contraction lay behind, 
above, and lateral to the hilus, and the ventral branches 
of the right eparterial bronchus and of the first left 
hyparterial bronchus were displaced upward and back- 
ward. The change of the peripheral bronchi was less 
marked, and the contraction exerted only a slight 
effect on the position of the dorsal bronchi. In the 
fifth case, wfiere the center of contraction w'as located in 
the base of the lung, especially on the right side, there 
was considerable downward displacement of the 
eparterial bronchus combined with rather poor lipiodol 
filling of the other ventral bronchi. The dorsal bronchi 
were not displaced and were of ^^ordinary appearance. 

E. A. ScronDT, M.D. 


Toxic Properties of SUica. I. Bronchoconstrictor 
Effect of Colloidal Silica in Isolated Perfused Gumea 
Pig Lungs. Giles F. Filley, John G. Hawley, and 
George W. Wright. J. Indust. Hyg. & Toxicol. 27: 
37-46, February 1945. 

While this paper does not concern the roentgen - 
pects of silicosis, it is briefly noted here for the sake 
calling it to the attention of those . 

in the mechanism of the respiratory f , 

times observed in silicotics. This, as , , 

point out, may be of greater seventy an 

e.xpected from the x-ray findings. niiar- 

Colloidal silica was found to produce a pl^^^ 

tnacologic bronchoconstriction m iso a ® ^ 

.uinea-pig lungs, apparently due to 
smooth muscle fibers, but s'hca m s produced 

x-ithout such effect. Particulate . tree 

uechanical obstruction in action, 

vhich obscured any possible f^^sions as 

md this made impossible any definite 
;o its role in bronchospasm in human silicosis. 
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Occupational Illnesses in Cotton Industries. II. 
Chronic Respiratory Problems. Wnync L. Ritter mid 
Morris A. Nussbaiiin. J. IiuUist. Hyg. & Toxicol. 
27: 47-51, February 1915. 

A cross-sectional survey was made of employees ex- 
posed to Upland cotton in Mississippi. Here, it has 
been the policy of the cotton industry over a number 
of j'cars eitber to .shift employees with ''asthma” to 
some other job or to discharge them from work en- 
tirely. (TIic term asthma is applied loosely to any 
chest condition from chronic bronchitis, through pleu- 
risy, to dyspnea.) Most employees with comiilaints 
of asthma are thus weeded out of the cotton industry'. 
•After a considerable search, 12 were eventually lo- 
cated. All were Negro males, ranging in age from 
thirty-seven to seventy, and all were or had been em- 
ployed in cotton seed mills, cither in tlic liuter rooms 
or in the large seed storage bins. To make certain 
that the asthma could be precipitated by exposure to 
cotton dust, 2 of the men were taken into a lint room; 
both suffered asthmatic seizures. Physical examina- 
tions of this group of asthmatics showed no barrel- 
shaped chests, loss of chest expansion, or other abnor- 
malities. Roentgenograms revealed no evidence of 
bronchiectasis, emphysema, fibrosis, or indeed any 
suspicious or undiagnosed pattern. 

In Great Britain the Byssinosis Act of 1940 officially 
recognizes the possibility of permanent disability 
after prolonged exposure to cotton dusts and provides 
compensation to employees thus disabled following at 
least twenty years work in cotton mills. In Missis- 
sippi, only 20 people could be found who had done such 
work for this length of tune; 14 of these had worked 
in excess of thirty years, one of them for forty-seven 
years. None of these men felt that their employment 
had in any way affected their health. Physical ex- 
aminations and chest films revealed no pulmonary 
changes in this group. 

Inquiries into the occupation of all persons on whom 
a diagnosis of bronchiectasis or emphysema had been 
made at the State Tuberculosis Sanatorium failed to 
show a single instance of employment in any of the 
dusty operations of the cotton industry. 

No evidence was found in these studies to clarify or 
even support the existence of byssinosis as a clinical 
entity among employees exposed to Upland cotton. 
It was concluded that allergic individuals may develop 
a hypersensitivity to the high concentrations of cotton 
dust associated with some of the manufacturing proc- 
esses in the cotton industry. There is apparently a 
wide variation in the severity of asthmatic episodes 
that result from this exposure. 


Four Primarily Radiological Lesions Found in 
Traumatic Chest Cases: Preliminary Report. C. J. 
Hodson. Brit. J. Radiol. 17: 296-299, October 1944. 

In a series of 250 chest casualties, four lesions were 
not infrequently demonstrated which have not previ- 
ously been described : 

1. Solid missile tracks were seen in 12 cases. When 
a missile traverses a lung it may leave a track demon- 
strable radiologically as a linear shadow. At first, this 
may be barely visible, but with subsequent bleeding 
and fibrosis it becomes increasingly apparent, and 
after two or three weeks may be seen as a clear-cut 
shadow 1.0 to 1.5 cm. in width. This track may direct 
■the observer to a bullet otherwise invisible. As healing 


proceeds, the track becomes narrower. It may remain 
ns a fine line or disappear. 

2. Air-containing missile tracks arc due presumably 
to the draining of the contents of .a solid track by a 
bronchus. Six such cases were observed, all associated 
with bone damage at one end and a foreign body and 
exit wound at the other. The tracks varied from 4 to 10 
cm. in width. Viewed end-on, they appear round or 
oval and may resemble cavities. They heal slowly and 
may Ic.ave a linear streak. 

3. Extrapleural hematomata were observed in 
association with rib fractures and foreign bodies com- 
ing to rest beneath the pleura. They appeared as 
rounded to fusiform densities on the chest wall and re- 
solved slowly. Unlike pleural effusions, they do not 
spread along the chest wall. 

4. Lung "contusion’' is a name applied tentatively 
to a diffuse shadow seen in many injuries, clearly not 
due to pleural effusion. It may occur in any type of 
trauma, but is observed particularly in contusions and 
blast injuries and in tangential wounds. The pathology 
has not been determined. Hemoptysis may be present. 

SvDiVEY j. Hawley, M.D. 

Radiographic Changes in the Lungs After Strangula- 
tion. R. V. Lee and H. W. Jamison. Air Surgeon’s 
Bull. (No. 7) 1: 14, July 1944. 

A 21-ycar-old man was caught in a crashed airplane 
in such a way that his neck was constricted, shutting 
off the trachea completely. Immediately after the 
accident he was conscious and beating the ground 
frantically. In the seven to twelve minutes which 
passed before his release the patient became profoundly 
cyanotic and lapsed into unconsciousness. When 
removed from the wreckage he showed no signs of life 
for four or five minutes, was flaccid and apneic, with 
pupils dilated and no perceptible pulse. Artificial 
respiration and other measures were instituted and 
after twelve hours the patient was apparently normal. 

Roentgenograms of the chest were taken at approxi- 
mately three hours, fifteen hours, and thirty-seven 
hours after the accident. The first film revealed diffuse, 
mottled infiltration throughout both lungs, accen- 
tuated in the parahilar regions and fading toward the 
periphery and lung bases, resembling acute, intensive 
passive congestion and edema such as are seen follow- 
ing acute coronary occlusion. The heart appeared 
moderately dilated. Fifteen hours after the accident 
most of the extensive mottling had cleared, leaving 
only thickened hilar and bronchovascular trunk mark- 
ings with hazy peribronchial residual edema. The 
heart measured 8 mm. less in transverse diameter than 
on the original film. Thirty-seven hours following 
the accident the patient was ambulatory, the lungs 
were entirely clear, and the heart was normal in size 
and shape. The roentgenograms are reproduced. 

Pulmonary Changes in Cardiospasm. Lloyd E 
Hawes and Arthur B. Soule, Jr. Am. J. Roentgenol. 
53: 124-128, February 1945. 

Two cases of cardiospasm are reported in which there 
were extensive roentgen changes in the lungs without 
significant pulmonary signs or symptoms. In one 
patient with a long history of cardiospasm there was an 
increasing interstitial pulmonary fibrosis. The second 
patient showed an area of increased density in the right 
upper lobe which persisted without change over a period 
of three years. It was thought to represent an area of 
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fibrosis which developed from inhalation pneumonitis. 
Four types of pulmonary complications associated with 
cardiospasm have previously been reported; basal 
pneumonitis, lung abscess, bronchiectasis, and pleural 
effusion. In these cases there have been pulmonary 
symptoms in addition to those due to the cardiospasm. 
The cause of these various lesions seems to be the in- 
halation of fluid from the reservoir in the esophagus, 
during spasms of coughing or while the patient is 
asleep. L. W. PAtm, M.D. 

Celothelioma of the Epicardium: Report of Case. 
C. J. Hansson and N. Soderstrom. Acta radiol. 24: 
183-189, June 15, 1943. (In English.) 

The authors report a case of malignant tumor of the 
epicardium in a 51-year-old man who was admitted to 
the hospital with the preliminary diagnosis of “myo- 
cardial damage, possibly pericarditis.” The x-ray 
examination showed only slight enlargement of the 
superior mediastinum. Electrocardiograms revealed a 
definitely pathologic condition, resembling the “T type” 
seen in coronary thrombosis. Venography, with the aid 
of perabrodil, revealed a bilateral block of the axillary 
vein at a point approximately on a level with the 
clavicle. While the downward extent of the obstruction 
into the superior vena cava could not be determined, 
the fact that the azygos vein showed contrast filling 
indicated that it did not reach farther down than to the 
point where the latter vein emptied into the vena cava. 
More detailed study was prevented by the patient’s 
condition, which was characterized by increasing 
cyanosis and dyspnea. 

Autopsy showed tumor involvement of the heart at 
the apex, on the anterior wall of the right ventricle, and 
in the posterior wall of the right auricle. The tumor in- 
filtrated into the muscular tissue, the pericardium, the 
endocardium, and the intima of the pulmonary artery. 
The pathological diagnosis was malignant endo- 
thelioma. 

The striking clinical features in this case were the 
absence of definite roentgen signs pointing to a medi- 
astinal tumor and the marked electrocardiographic 
changes of the coronary type. At an early stage of the 
disease, the patient received radiation therapy, but the 
dosage was apparently too small to influence the tumor. 

E. A. Schmidt, M.D. 

Calcific Aortic Valve Stenosis: A Clinico-Pathologic 
Correlation of 22 Cases. Nathaniel E. Reich. Ann. 
Int. Med. 22: 234-251, February 1945. 

Twenty-two consecutive cases of pure calcific aor- 
tic valve stenosis found at the autopsy table of Kings 
County Hospital (Brooklyn, N. Y.) from 1934 to 1942 
have been reviewed. They were carefully selected on 
the basis of calcareous infiltration of the aortic valve 
leaflets only, in the absence of significant degrees of in- 
volvement of other valves. Cases with other valvular 
defects were avoided so that the effects of a pure aortic 
stenosis on the size and weight of the heart, sympto- 
matology, physical findings, and electrocardiogram 
could be more clearly evaluated. 

The diagnostic criteria include the history, charac- 
teristic pulse, palpable thrill over the base of the heart, 
loud rough systolic murmur at the base of the heart or 
entire precordium, heard loudest over the aortic valve, 
decreased intensity or absence of the second aortic 
sound, and cardiac hypertrophy. Visualization by 


fluoroscopy, occasional demonstration on the roent- 
genogram, and electrocardiographic changes are helpful 
laboratory aids. The cardinal symptoms are evi- 
dences of left ventricular failure, angina pectoris, diz- 
ziness, and syncope. 

The roentgenographic and fluoroscopic diagnosis of 
calcium deposits in the valve leaflets by special technic 
has been amply described elsewhere (Sosman and 
Wosika: Am. J, Roentgenol. 30: 328, 1933). In 
36.4 per cent of the present series, the diagnosis based 
on history and physical findings was confirmed by 
autopsy. The frequency of identification may be 
almost doubled (64 per cent) by the additional fluoro- 
scopic demonstration of calcification of the aortic 
leaflets or annulus. Arteriosclerotic dilatation of the 
aorta may be differentiated by roentgenographic dem- 
onstration of the dilatation and calcific plaques in the 
aorta rather than calcification in the region of the 
valve. 

Electrocardiographically, left axis deviation and T- 
wave negativity were helpful in differentiation of 
aortic insufficiency and mitral lesions, since these tend 
to produce hypertrophy in the right chambers as well, 
with resultant right ventricular strain. 

Rheumatic fever and arteriosclerosis have a definitely 
established relationship to calcific aortic valve sten- 
osis. The latter was three times as important etio- 
logically in the author’s series as the former. Subacute 
bacterial endocarditis would appear to be a rarer cause, 
the calcification occurring as part of the healing proc- 
ess after the patient has become bacteria-free. 

Calcific aortic valve stenosis is characterized patho- 
logically by a tendency to hyalinization of the connec- 
tive tissue, depositions of lipoid material in the aortic 
valve ring and in the aortic valve, and subsequent cri- 
cification of the affected tissues. In the rheumatic 
type, calcification begins in the ventricular aspect of 
the distal third of the cusps; in the arteriosclerotic 
types it begins at the base of the aortic surface. The 
degree of calcification closely parallels the degree o 


stenosis. . , 

The greatest number of cases in the senes reportea 
occurred in the age group 50 to 80 years. The ages 
ranged, however, from 25 to 82, with an average of o • 
A rheumatic etiology, as would be expected, was more 
frequent among the younger patients. Males out- 
numbered females 4 to 1 in the rheumatic group, 
arteriosclerotic involvement was 7 times more frequen 
in males. The average age in the arteriosclerotic 
group was twenty-three years more than m the rtie - 

Following^the onset of symptoms, the total durafiou 
of the illness ranged from three days to ’ 

The course was generally slow and progressiv , 
valve becomings more and more stenose 
calcium was deposited on the leaflets. The rheumab_ 

group had a tendency to a longer ocrnlar and 

tion than the arteriosclerotics. 
extracardiovascular causes of death 
divided. b„l o( the former, putoonery 
gestive heart failure predominated, fauhoen 
may be caused by myocardial severe 

coronary_ occlusion or ventricular fibril- 

cerebral ischemia, cardiac stan , obstructing 

lation, hypersensitive carotid sinus ' 

thrombi formed on the stenosed aor ic ^ • bsencc 

The author concludes as f ’ .Je jnvolvcment. 
of hypertension and definite mitra 
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a systolic iminnur at tlie aortic area sliotild siigRcst 
calcific aortic valve stenosis. This jiossihility be- 
comes greater in the presence of dizziness, prccordial 
pain, regular sinus rhythm, cardiac enlargement, and 
an absent second aortic sound. Roentgenologic and 
especially fluoroscopic studies, as well as electrocardio- 
graphic findings, may verify this.” 

Stki'iiun N. Tagkk, M.D. 

Clinical and Theoretical Considerations of Involve- 
ment of the Left Side of the Heart with Echinococcal 
Cysts. A Review of the Literature, with a Report of 
Five Cases, Including One Observed by the Authors. 
John H. Peters, Lewis Dexter, and Soma Weiss. Am. 
Heart J. 29: 143-1G7, February 19-15. 

The authors analyzed 5(1 reported cases of hydatid 
cysts of the left heart, together with 5 new cases 
and one additional case which was under their obser- 
vation during its terminal phase, giving the patho- 
genesis, clinical diagnosis, prognosis, and treatment. 
They arc chiefly concerned with the rare cases in which 
the primary infection passed through the hepatic and 
pulmonary filters to involve the heart and, secondarily, 
the peripheral organs. Echinococcosis is predomi- 
nantly' a hepatic and pulmonary disease. Some doubt 
e.vists regarding the mode of transntission from animals 
to man. It is assumed to be by way of the digestive 
tract. Larvae leave the digestive tract, enter tlie 
portal circulation, and most of them arc filtered out by' 
the liver, where an unknown and variable number 
survive to form cysts. A small number of the larvae 
pass through tlie liver and enter tlie heart and pul- 
monary circulation. About one-third of them are 
retained in the capillary bed, and the remainder pass 
into the systemic circulation. A small percentage of 
the primary cysts are formed in the heart, the larvae 
having entered by way of the coronaries, mainly the 
right. 

A certain proportion of the encysted larvae die, and 
unless the cysts cause mechanical difficulties, they be- 
come fibrosed, with or without calcification, and are 
discovered only by accident at operation or autopsy. 
Living cysts grow at a fairly constant rate; a certain 
proportion rupture, and spread of the disease frequently 
follows. Multiple cysts may develop in the tissues 
adjacent to the site of rupture. Distant spread of the 
disease follows rupture into the peritoneal cavity, 
large blood vessels, biliary passages, respiratory or 
digestive tract, unless the infesting material is com- 
pletely expelled in bile, feces, sputum, or vomitus. 

There are 6 main types of cardiac cysts; (1) dead 
cysts, usually found at autopsy; (2) living intact 
cysts, which, if detected roentgenologically, should be 
extirpated to prevent further growth or subsequent 
niptixre; (3) cysts which have ruptured into the peri- 
cardium, causing adhesions, with or without forma- 
tion of secondary cardiac cysts; (4) pedicled cysts in 
the heart chambers, which may interfere with valvular 
(unction, and are found from time to time at autopsy; 
(5) cysts which have ruptured one or more times into 
theheart chambers, causing systemic disturbances. 

Symptoms arise from the effect of primary cysts on 
the function of the myocardium, either as a result of 
Myocardial destruction, interference with valvular 
unction, or disturbance in conduction. When a cyst 
jMptures, systemic disturbances follow. There may 
6 arterial occlusion by daughter cysts or other ma- 
Mial. Genninal elements may be disseminated into 


the iieriiihcral tissues and organs, where they may or 
may not survive and produce secondary cysts. There 
may be an allergic response on the part of the body to 
the protein substance liberated. 

The diagnosis of cardiac echinococcosis is essentially 
the same as of infestation of other organs. Cardiac 
cysts tend, however, to be asymptomatic, and may be 
recognized only roentgenologically (if calcified). The 
presence of cysts in peripheral organs may serve as a 
clue and lead to roentgen detection of a cyst in the 
heart. Sudden uiie.xplained anaphylactoid collapse 
•in persons born in regions where the condition is en- 
demic should arouse suspicion. 

The article concludes with reports of 8 cases (2 
previously reported) and a long bibliography. . 

Henry K. Taylor, M.D. 

THE GREAT VESSELS 

Clinical and Pathological Findings in Aortic Atresia 
or Marked Hypoplasia of the Aorta at Its Base. Helen 
B. Taussig. Bull. Johns Hopkins Hosp. 76: 75-82, 
February 1945. 

Atresia or marked hypoplasia of the aorta at its 
base is a rare malformation incompatible with life for 
more than a few days. Two cases of this condition 
with remarkably similar clinical findings are reported. 
Both infants were cyanotic at birth and throughout 
their brief lives. Within the first few days both showed 
enormous cardiac enlargement and evidence of cardiac 
failure rvith marked engorgement of the liver and an 
extremely weak pulse. Fluoroscopy showed that the 
hypertrophy of the heart was primarily due to enlarge- 
ment of the right auricle and right ventricle. In the 
anteroposterior view the heart appeared enlarged and 
the pulmonary conus markedly distended, indicating 
that the pulmonary artery was normally placed. Ex- 
amination in the left anterior oblique position showed 
that the anterior margin of the cardiac shadow ex- 
tended forward nearly to the anterior chest wall. This 
finding confirmed the impression that the right ven- 
tricle was huge. The posterior margin of the cardiac 
silhouette did not extend further back than normal, 
showing that the left ventricle ivas not enlarged. 
Films were not obtained in either case, due to the 
critical condition of the patients. Autopsies confirmed 
the clinical diagnosis of complete or functional atresia 
of the aortic orifice. 

Aneurysms of the Abdominal Aorta. Joseph Epstein. 
Ann. Int. Med. 22: 252-270, February 1945. 

Aneurysm of the abdominal aorta must be considered 
in the differential diagnosis of obscure abdominal dis- 
orders. A general accord as to the age distribution of 
the two major groups of aneurysms is recognized, the 
syphilitic occurring in the fourth and fifth decades and 
the arteriosclerotic in the sixth and seventh. Other 
etiologic features than syphilis and arteriosclerosis are 
trauma, such as perforating gunshot or stab wounds of 
the abdomen, contiguous extra-arterial disease ivith 
secondary injury to the vascular wall, inflammatory 
vascular lesions such as tuberculosis, streptococcus 
infections, and rheumatic fever. 

Aortitis is the most frequent lesion of tertiary syphi- 
lis and may be its sole manifestation. The saccular 
aneurysm characteristic of the disease is the result of 
an inflammatory process which begins as a mesarter- 
itis. In arteriosclerotic aneurysms the arterial wall is 
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weakened throughout because of progressive medial 
changes. After the elastic fibers degenerate, they are 
replaced by fibrous hyaline tissue, a non-inflammatory 
process in which the change progresses from the in- 
tima to the adventitia. The increasing dilatation of 
the vessel which ensues reflects its inability to resist 
intravascular tension. 

The pressure of the enlarging aneurysm produces a 
chronic inflammatory reaction in the cancellous bone, 
with consequent erosion of the vertebrae and sometimes 
of the lowermost ribs. The cartilage, being avascular, 
does not show this reaction and consequently is pre- 
served. The twelfth thoracic and first two lumbar 
vertebrae are the most frequent sites of erosion. The 
left anterior aspect is the earliest site of resorption, a 
phenomenon explained by the position of the aorta at 
these levels. Subsequent resorption of bone results 
in the exertion of pressure on nerve roots and in ex- 
treme cases on the spinal cord, causing paraplegia. 

Roentgenologically the aneurysm may indicate its 
presence by the diverse changes the expanding lesion 
produces on contiguous organs and skeletal structures. 
The protrusion of an aneurysmal sac ventrally and to 
the left predicates that the best evidence of bone re- 
sorption will be seen in lateral and lateral oblique pro- 
jections. The inlerveriebral d-isks are never destroyed. 
Vertebral erosion in the presence of the senile arterio- 
sclerotic aneurysm was not observed in any of the 
author's 9 cases. The diaphragm may be elevated, 
thereby changing the cardiophrenic angles. The 
stomach may be indented, or the kidney and ureters 
displaced. Direct roentgen examination of the ab- 
domen may reveal the arteriosclerotic wall of an an- 
eurysm as a thin curved line of calcification lateral and 
anterior to the vertebral column. 

As a result of rupture followed by retroperitoneal 
and intraperitoneal hemorrhage, a number of distort- 
ing phenomena of the viscera may occur. Rupture 
may occur into the pleural cavity, the mediastinum, or 
the gastro-intestinal tract. Intestinal obstruction, 
both mechanical and paralytic, has been produced by 
this mechanism. Portal, splenic, and mesenteric vein 
thrombosis have been reported. Rupture of the an- 
eurysmal sac may result in sudden death. 

Aneurysms of the abdominal aorta are notorious for 
the latency of their clinical expression. Pain, of vary- 
ing nature and intensity, is the predominating symp- 
tom. It may be caused by hemorrhage into the peri- 
renal space, by vertebral erosion, by pressure on the 
dorsal nerve roots, or by displacement of the kidney 
and ureter with obstruction. 

The cardinal physical finding is an abdominal mass, 
usually in the epigastrium, and characteristically 
transmitting an expansile pulsation. The differentia- 
tion from a mass of cancerous retroperitoneal lymph 
nodes may be difficult because not only may the latter 
mass pulsate, but it may be associated with vertebral 
erosion. The intervertebral disks, however, are de- 
stroyed in neoplastic disease and the vertebrae involved 
present an irregular, patchy, ragged outline with a 
worm-eaten appearance, not characteristic of erosion due 
to aneurysm. Other pathologic entities which may 
be simulated bj^ abdominal aortic aneurysms include 
retroperitoneal sarcomata, gumma of the liver, and 
omental tumors. 

Since the kidney and ureter are often displaced by 
an aneurysm, as has been evidenced by many post- 
mortem examinations, the radiologist must employ 


urography in the investigation of abdominal aortic 
lesions. Such displacement was observed in 2 of the 
author’s cases. 

The correct diagnosis was made in 4 of the 9 cases 
reported here. The symptoms were mostly those 
suggestive of renal disease, resulting in the diagnosis of 
renal calculus, pyelonephritis, and perinephric abscess. 
Gastro-intestinal cancer was considered in 2 cases, an 
appendiceal abscess in one, and a perforated viscus in 
another. 

In two patients the diagnosis of calcified aortic ab- 
dominal aneurysm was made as an incidental observa- 
tion. In these cases there were few or no symptoms 
or physical findings to direct attention to the aneurysm, 
and the roentgenograms alone established the diag- 
nosis. 

Roentgenographic examination was the most fruitful 
of the laboratory procedures. Calcification in the 
dilated vascular wall was present in 6 patients and was 
the most frequent finding. The serologic reaction was 
positive in two cases, and in both of these autopsy re- 
vealed the presence of vascular syphilis. 

The cases of aortic abdominal aneurysm presented 
focus attention on the importance of painstaking roent- 
gen examination in the diagnosis of this obscure mal- 
ady. The most recent contribution has been made by 
intravenous urography. The importance of identifica- 
tion of vascular calcification must be stressed, because 
even a thin, small deposit may, by its location, lead to 
a proper diagnosis. Pneumoperitoneum was helpful 
in one case. Stephen N. Tager, M.D. 


Diagnosis of Aneurysms of the Abdominal Aorta. 
Aguinaldo Lins and Fernando de Morais. Rev. din. dt 
Sao Paulo 16: 79-84, 1944. 

After a short historical introduction, the authors cal' 
attention to the relatively high frequency of abdominal 
aneurysms among local workers in Recife, Brazil, _ano 
conclude that it is possible to make the diagnosis ui 
most cases without resorting to the complex technic d 
aortographic examination. Symptomatology, wim 
special reference to pain, is discussed. Fonvard dis- 
placement of the stomach is noted. Calcification i! 
evaluated. While erosions of the vertebral bodies ars 
not uncommon, kyphosis is never found. Some prda 
the use of pneumoperitoneum or visualization of 
digestive tract by use of barium or air. Illustrative 
examples of the condition as shown in roentgenogram, 
are given, and various aneurysmal, arterial, 
tracings are presented. SebaStio V. Franco, a • 


Arteriographic Findings in Thrombosis of the In- 
ternal Carotid. S.Erikson. Acta radiol. 24. 392-4U , 

Oct. 31, 1943. (In German.) , . , , „„.ntid 

Nine cases of thrombosis of the mterna 
artery are presented, 6 in males and , , 

Roentgenograms from some of p. 


THE DIGESTIVE SYSTEM 

Roentgenography ^ ?“^arfou^PhLe? orlwal- 
ulsion Diverticula) Durmg V^oh 25.. 40-55, 

wing. Bengt S. Holmgren. Acta rad 
b. 29, 1944. (In German.) origin 

After discussion of the • ^of theesopbagus 

d development of pulsion diver 
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the author describes S eases observed in 0 female tiud 2 
male patients Iretwceii (J3 and 7d years of age. It teas 
found tliat, during the act of swallowing, the diverticu- 
lum disappears ns the contrast mediunt ptisscs tbc 
inferior part of the hypoitharynx and reappears as soon 
as the incdiuin has passed the upper orifice of the 
esophagus. This phenomenon is not observed in 
larger forms of Zenker’s diverticulum. K.'tcellcnt illus- 
trations are included. T. Iti.t.i-N’C.iiR, M.13. 


Contribution to the Roentgen Examination of the 
Stomach. Y. Scuderling. Acta radiol. 24: 3.S1-391, 
Oct. 31, 1943. (In German.) 

The autlior report.s 2 cases of snail-like contraction 
of tlie lesser curvature of the stomach in male patients 
33 and 38 years of age. The condition occurs as a 
rule following chronic ulcer. In one of the patients 
the ulcer was no longer demonstrable. In the other 
it persisted and the stomach was of the hourglass forni. 
hi each instance, the organ showed roeutgcuographi- 
cally a "tobacco-pouch” appearance. Symptoms 
had been present five and eleven years, respectively, 
but were not striking. F. Et.LiXGUR, M.D. 

An Accessory for Radiographic Examination of the 
Stomach. Y. Senderling. Acta radiol. 25: 5G-58, 
Feb. 29. 1944. (In German.) 

To facilitate administration of the barium meal, the 
author uses a metal goblet coiitaiuing a glass, attached 
to the cassette in such a way as always to reinaiu in a 
vertical position. To make it easier for the patient to 
find the glass in the dark room, a label in fluorescent 
letters is provided. F. Elun'GEr, M.D. 


X-Ray Diagnosis of Benign. Tumors of the Stomach. 
GSsta Forssman. Acta radiol. 24: 135-165, April 30, 
1943. (In German.) 

The author reports a scries of 30 benign tumors of 
the stomach which he observed during a ten-year period. 
Simple polyps were most frequently encountered 
(11 cases), followed by myoma (8 cases), polyposis 
(6 cases), and papilloma (3 cases). Tfierc was one case 
each of neurinoma and cavernous hemangioma. The 
correlation of the .\-ray appearance ivitli the operative 
findings is discussed in detail; the mucosa in the tumor 
area especially was studied explicitly. Myomas present 
an evenly rounded surface; the mucous membrane is 
lenerally intact and movable; only occasionally are 
arge craters seen. In papilloma, the surface presents 
he typical "papillomatous” appearance, while he- 
nangiomas present soft indentations with accumulations 
rf phleboliths in the cavernous spaces. Studies further 
included the movability of the tumors in relation to the 
Mucous membrane and the muscular wall and the com- 
pressibility of soft tumors, as well as peristaltic phe- 
nomena and the appearance of relief outlines in the 
neighboring mucosa. 


The difficulty of definite differential diagnosis is 
stressed in the case of benign tumors with a tendency 
to malignant proliferation, especially papillomas and 
smiple polyps. In some cases with malignant change 
not even the gross examination during and following 
^eration raised the question of malignancy, and the 
w microscopic diagnosis was a surprise to both 
"yseons and roentgenologists. 

ir 11 of choice is surgical removal. Gen- 

^ y> gastric resection is considered preferable to 


.simple tumor exliniation, at least in the case of pajiil- 
loiima. 15. A. Schmidt, M.D. 

Leiomyosarcoma Ventriculi; Three Cases. Olav 
Holta. Acta mdiol. 24: JGO-173, April 30, 1943. 
(In English.) 

Sarcomas of the stomach wall arc relatively rare, 
accounting for only about 1 per cent of all gastric 
cancers. 'J'hree cases are reiiortcd by the author. 
Partial stomach resection was performed in all of these, 
and the diagnosis was established microscopically. In 
each iiislauce roentgen cx.amhiiitioa had shown a 
sharply defined endog.'istric tumor of an appearance 
usimlly coiisirlered typical of a benig.i lesion. The 
clinical .symptoms of leiomyosarcoma (dyspeptic di.s- 
comfort, late vomiting and hemorrhage, pain im- 
mediately after meals or tardy “hu.'igcr pain") arc 
not characteristic and point just as often to ulcer as to 
tumor invasion. According to Holta, x-ray examina- 
tion cannot differentiate conclusively between sarcoma 
and other gastric neoplasms. Treatment is by radical 
surgery. If mctaslascs arc absent, the prognosis is 
relatively favorable following operation ; freedom from 
symptoms for up to fourteen years has bcc.i reported. 
In the unoperated case, the average time of survival 
following onset of symptoms is three and a half years. 

E. A. Schmidt, M.D. 

Volvulus of the Stomach. Nils Frostberg. Acta 
radiol. 24: 217-225, June 15, 1943. (In German.) 

Volvulus of the stomach is rarely diagnosed before 
operation or autopsy. According to the e.xlent of the 
volvulus, partial and complete types arc differentiated. 
As far as the direction of the gastric rotation is con- 
cerned, the mesenterio-axial type (in which the stomach 
rotates about an axis formed by the lesser omentum and 
the body of the stomach) predominates over the organo- 
axial type (in which the stomach rotates on its longi- 
tudinal axis). With regard to etiology, five types have 
been described : (1) volvulus in diaphragmatic hernia. 
(2) volvulus in gastric ulcers, (3) volvulus in inflam- 
matory processes, (4) volvulus in displacement of 
neighboring organs, and (5) idiopathic volvulus. In 
the differential diagnosis a number of other affections 
in the epigastrium must be considered, especially per- 
forated ulcer, ileus, acute pancreatitis, and mesenteric 
embolus. In acute forms, stenosis of the cardia results, 
which prevents filling of the stomach by contrast 
medium. The treatment in acute cases is surgical; in 
chronic or partial cases without definite symptoms, no 
intervention is indicated. 

The author describes a case of complete mesenterio- 
axial volvulus of the stomach in a 78-year-old woman. 
The diagnosis was made roentgenologically and con- 
firmed by autopsy. At the same time, an adeno- 
carcinoma of the stomach and marked ptosis of the 
spleen, combined with myeloid enlargement, were 
found, which factors probably contributed to the 
occurrence of the volvulus. E. A. Schmidt, M.D. 

Case of Diverticulum in the Body of the Stomach. 
Herman Pedersen. Acta radiol. 24: 311-316, Aug. 31, 
1943. (In English.) 

After a discussion of the pathogenesis of gastric di- 
verticula, the author reports one the size of the closed 
fist, arising from the anterior wall of the stomach in a 
72-year-old woman who had been asymptomatic up to 
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two months before the x-ray study and had since pre- 
sented an ulcer-like sjmdrome. Surgical removal pro- 
duced symptomatic relief. The diverticulum con- 
tained all three layers of the gastric wall and, since 
cicatricial changes were found around its neck and in 
the adjacent pyloric walls and sac, it was believed to 
be a result of scarring from gastric ulcer. 

Lewis G. Jacobs, M.D. 


injury and probably, when a sufficient number of 
autopsies are' available for statistical study, will be 
found to be the chief cause of death in only a smaller 
percentage of immersion blast casualties. It is prob- 
able that the total injury in both the lungs and the 
intestines determines, in the first few hours after in- 
jury, whether the patient will die shortly or is capable 
of recovery.” Bernard S. Kalayjiak, M.D. 


Immersion Blast Injury — Clinical Eicperiences. E. 
Lyle Gage. U. S. Nav. M. Bull. 44: 225-231, February 
1945. 

Pathology of Immersion Blast Injury. Asher 
Yaguda. U. S. Nav. M. Bull. 44: 232-240, February 
1945. 

Ninety-eight men survived a sinking at sea and sub- 
sequent depth charge explosion, following which they 
were in the water for nineteen hours and on the rescue 
boat seventeen hours before being hospitalized. Four- 
teen were in critical condition and 5 others were seri- 
ously injured. Nearly all suffered to some extent 
from exposure, sunburn, conjunctivitis, and fatigue. 
There was no evidence of injury to the genito-urinary 
tract, central nervous system, or ear drums in any of the 
group. Several suffered minor fractures. A number 
had evidence of injury of the chest (a pneumothorax 
with fractured ribs in one instance). Twenty-three 
suffered serious intra-abdominal injury and, of these, 
4 died within the first forty-two hours and a fifth five 
days later. X-ray examination was made in 12 of the 
remaining cases and evidence of air in the peritoneal 
cavity was found in 4. Of the 18 survivors, 14 ex- 
perienced nausea and vomiting and 11 had diarrhea; 
3 passed blood by rectum. 

Since all of these patients were received thirty-six 
hours after injury, conservative treatment was decided 
upon, with morphine given freely and no food or enemas 
until it could be definitely determined whether or not 
an intra-abdominal injury was present. Plasma, 
dextrose, or saline was given as indicated. Suction 
with the Miller-Abbott or Wangensteen tube was used 
m 10 cases. The cause of death of the first four pa- 
tients w'as generalized peritonitis, and of the fifth, 
plasma anaphylaxis. 

Detailed reports of four cases are given illustrating 
the diversity of response to immersion blast perfora- 
tion of the bowel. Three cases required surgical inter- 
ference. In two of these, this consisted in drainage of 
abscess cavities. 

Careful questioning showed that all those with 
severe intra-abdominal injury were either lying on the 
abdomen in the water or were in water above the 
abdomen and facing the blast, which was estimated to 
to be within one hundred feet of them. 

The important point of this article is the fact that 
so many recovered with conservative management 
despite serious intra-abdominal injury and a delay 
of thirt 5 '-six hours before effective therapy could be 
started. 

The paper by Yaguda includes reports of the fatal 
cases with autopsy findings. He concludes: “From 
the findings described, it is seen that the damage re- 
sulting from immersion blast concussion is suffered 
chiefly by those organs which are normally air-con- 
taining and which are submerged at the time of the 
detonation. The intestine, therefore, being the most 
often submerged air-containing organ, bears the brunt 
of the injury. The lungs suffer relatively less severe 


Present Status of Chronic Regional or Cicatrizing 
Enteritis. H. L. Bockus. J. A. M. A. 127: 449-456, 
Feb. 24, 1945. 

Inflammatory Lesions of the Small Intestine: 
Surgical Aspects. Henry W. Cave. J. A. IM. A. 127: 
456-458, Feb. 24, 1945. 

In six and three-quarter pages of text, tables, and 
illustrations, Bockus has presented an extremely well 
ordered and thoughtful exposition on a subject which 
all too often has been confused rather than clarified in 
medical writings. The factual knowledge regarding 
chronic enteritis has been catalogued. The incidence 
and the clinical and roentgenologic manifestations are 
presented. 

Controversial features of regional enteritis, related 
largely to probable etiological factors, are discussed 
at some length. It seems possible, if not probable, 
that the characteristic abnormalities of the gut wall 
which have been described in examples of this disease 
depend for their inception upon some situation which 
produces blockage of lymph drainage. 

Results obtained by means of radical resection of af- 
fected segments of the intestinal tract in the case of 19 
patients are used to illustrate the efficacy of surgical 
methods of treatment. In 37 per cent of the group 
good results were obtained. Operative mortality for 
this particular group of patients reached 16 per cent. 
Medical management is based to a large extent upon 
the maintenance of adequate nutrition in the face o 
severe derangement of the processes of digestion. 
Protein deficiency must be overcome. The neuer 
drugs, penicillin and the sulfonamides, have not as ye 
been spectacular in their effects. Roentgen th^apy 
does not look to be promising in the control of ileitis. 
Spontaneous remissions of symptoms are known o 
occur. This fact should encourage both patient ana 

physician. . . . ■ i 

Cave’s paper deals with regional ileitis as a ^rg 
problem. Twenty-three patients with regional Uei^ 
were treated surgically by the author dunng a 
of ten years. Whereas most surgeons recomw^a 
resection of visibly involved gut, together wi ® 
of normal intestine, Garlock and his associat^ h^ 

reported highly gratifying results ® Annidec- 

and e.\'clusion of the diseased segmen . ? . y 

tomy, either early or late in the course of regional He 

itis, "invites disaster.” M D. 

Fred Tenner Hodges, m-e'- 
(University of Michigan) 


longenital Ileal atresia with GMgrene,Perfw-a^^^^^^^ 
Peritonitis in a Newborn anj jSxci- 

is: Obstructive Resection, Deowhost y d 

i of Exteriorized Beum. Ernest 

3is. Child. 69: 108-116, -i^i-acterized by 

longenital atresia of the ileu . . obsfrue- 

usual signs and sy^P‘°“® J, stained fluid and 
i: persistent vomiting of bilc-stainen 
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increasing abdominal distenlion. Roentgen cxainnia- 
lion reveals distended looirs of small bowel and, later, 
fluid levels. A barium meal is not only unneecssary, 
since the newborn infant swallows snnicient air to dis- 
tend the bowel proximal to llic obstruction, but may 
be dangerous because of possilrle a.spiratioii of the 
vomitus. 

The ease described rcpre.scnts the twelfth cure re- 
ported in the literature and the second to be obtained 
after gangrene, perforation, and peritonitis had super- 
vened. The patient was a female infant aged 20 
hours. The operation devised by the author was per- 
fonned in 3 stages under ether anesthesia. The first 
stage consisted of resection of the necrotic iiortion of 
the ileum proximal to the site of atresia and exterior- 
ization of the proximal and distal loops of ileum. 
Sixty hours after the resection, a sidc-to-side, iso- 
peristaltic ilco-transversc colostomy was accomplished. 
At tills time both loops of the exteriorized ileum were 
opened by removing the silk sutures at the cut ends. 
Bronchiolitis developed on the 18th postoperative day 
hut responded to oxygen and sulfatliiazole therapy 
after one week. On tlie 44th postoperative day, a 
sev-cre diarrhea began, continuing for four days. This 
responded to a transfusion of citrated blood and fluids 
given parcnterally. The third stage, to remove the 
exteriorized ileum, was perfoniied fourteen months 
after the second operation. On re-opening the ab- 
domen, a second atresia was found in the course of the 
distal loop of ileum near the cecum. Follow-up ex- 
amination at the age of 2 1/2 years showed the child 
to be apparently normal. Her weight was 29 pounds 
and height 30 inches. There was one normal stool a 
day, the abdomen was not distended, and the abdomi- 
nal scars were firm. 

The dietetic and general care of the patient, as well 
as the operative procedures, are described in minute 
detail. The article is well illustrated with sketches of 
the operation, photographs of the patient and opera- 
tive specimens, and roentgen reproductions. 

Lester M. J. Freedman, M.D. 

Roentgenologic Diagnosis and Treatment of Intus- 
susception in Children. Hans Hcllmer. Acta radiol. 
24: 235-258, June 15, 1943. (In English.) 

The author reports 110 cases of intussusception in 
children diagnosed roentgenologically during a period 
of nine and a half years at the Lund University Clinics. 
In all cases a barium enema was employed not only as a 
means of diagnosis but also with the intent to reduce 
the invagination under fluoroscopic control. This 
attempt at reduction was successful in 80 per cent of the 
cases (88 cases). In 51 cases, 30 of which were reduced 
by means of barium enema, the intussusception had 
started in the small intestine. In 7 cases the intus- 
susception began in the colon, while in almost one-half of 
the cases (52) the site of origin could not be definitely 
ascertained. « 

Hellmer answers the objections raised by Obst 
(Ergebn. d. Chir. u. Orthop. 30: 372, 1937) against 
attempts at non-operative reduction of intussusception. 
Unlike Obst, he thinks the method well applicable to 
cases of obstruction in the small intestine and does not 
consider the dangers (loss of time, obscuring of symp- 
toms, etc.) important enough to prevent its use. 

Narcosis was not necessary in any cases of roent- 
genologic diagnosis and reduction. 

E. A. Schmidt, M.D. 


Radiologic Picture of Acute Invagination of the Small 
Intestine in Children. Jens M. Nordentoft. Acta 
radiol. 24: 4()i)-177, Dec. 31, 19-13. (In French.) 

Small iiitc.stiiic inlusstisceplion in children is un- 
common, consliluting 5 to 8 per cent of all casc.s of in- 
tussusceiition; if only children under a year or two .are 
considered, the percentage is still lower — 2 to 3 per 
cent. Since its clinical diagno.sis is diflicult and it 
cannot be demonstrated by barium enema, it is desir- 
able to consider tlie value of radiologic e.\aniination in 
this condition. While it is evident that a barium 
enema will not demonstrate small bowel intussu.scep- 
tion, a plain film will show the presence of a marked 
obstruction and, at least at times, permit demonstra- 
tion of an invagination of the ileum. In some cases, 
also, reflux from an oparjiic enema will .show this. 
Careful fluoroscopic study during injection of the 
enema and after evacuation, with special attention to 
the ileocecal region, is important, because of the fre- 
quency of intussusceptions in this region; reduction 
may be accomplished by the examination. Five 
cases arc recorded. Lewis G. Jacoiis, M.D. 

Value of the Barium Enema in the Diagnosis and 
Treatment of Intussusception in Children (Illustrated 
by About 500 Danish Cases). Jens M. Nordentoft. 
Acta radiol. 24: 484-488. Dec. 31, 1943. (In English.) 

This is a summarj' of the material presented by the 
author in Supplcmcntum LI to Acta Radiologica. His 
study includes 440 cases of intussusception in children, 
in 202 of which barium enema studies were done. 

Several types of Intussusception are distinguished; 
m the small bowel, enteric and ileocolic; in the large 
bowel, colic and ileocecal. A combined form is com- 
mon, and is often reduced by barium enema. This 
series included 128 small bowel types (18 definitely 
enteric), 293 large bowel types (1C colic and at least 
7 or 8 haustral or haustrocccal). 

In very young children the late passage of blood 
usually indicated intussusception of the small bowel 
type, which has a bad prognosis. 

The roentgen diagnosis is based on fluoroscopic 
findings during the injection of the enema, but the 
preliminary film often gives a good deal of information 
in the distribution of the gas shadows. 

In treatment, emphasis is laid on the importance of 
correct pressure, up to two meters of barium column, 
and on repeated injections; manipulations through the 
abdomen are less important. Anesthesia is to be 
avoided. The criteria of reduction consist of complete 
filling of the cecum and reflux into the small bowel. 
Secondary operation on cases erroneously believed re- 
duced carries considerable danger. In children under 
two years of age, the enema treatment is distinctly 
superior; in older children it is a satisfactory method, 
although its advantages are less clearly marked. 

Lewis G. Jacobs, M.D. 

Acute Obstruction of the Colon. Differential Diag- 
nosis Between Volvulus and Cancer of the Sigmoid 
Colon by Preliminary Roentgenogram. Joseph Levitin 
and Helen B. Weyrauch. Am. J. Roentgenol. S3: 132- 
141, February 1945. 

The differential diagnosis between a slowly develop- 
ing mechanical obstruction of the colon due to cancer of 
the sigmoid and that due to volvulus can be made at 
times from a plain roentgenogram of the abdomen. 
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Kine cases, including both types, are reported. In 
the presence of a cancer, since the obstruction is a slowly 
developing one, the colon accommodates itself by dis- 
tending first in its thinnest part, the cecum. Later 
complete and relatively acute obstruction may super- 
vene. The gas-distended colon can be visualized down 
to the point of obstruction, where a sharp interruption 
occurs. No large gas-filled loops are seen rising out of 
the pelvis. Volvulus of the sigmoid is caused by a 
sudden twisting of the sigmoid loop, so that it becomes 
a closed obstruction in relation to the rest of the bowel. 
The closed loop is rapidly distended with gas, rising out 
of the pelvis and occupying the middle of the abdomen. 
It may e.\'tend to the diaphragm. The volvulus may 
act as a mechanical block, resulting in dilatation of the 
colon pro.ximal to it. The roentgen diagnosis depends 
upon the demonstration of this dilated loop of sigmoid. 

L. W. Paul, M.D. 

Roentgenological Manifestations of Malignancy of 
the Colon. Lawther J. AVhitehead. South. M. J, 
38: 85-88, February 1945. 

This is a short general discussion of roentgenologic 
criteria in malignant neoplasms of the colon. The 
author points out that there are 30,000 deaths from 
cancer of the colon or rectum yearly and quotes the 
statement of Case that at least 90 per cent of cases 
should be correctly diagnosed. This, however, re- 
quires e.x'perience and skill, patience, and dexterity. 
Rectosigmoidoscopy should precede roentgen examina- 
tion and a report of the findings should be available to 
the roentgenologist in every instance. Many spot 
films should be taken in special positions. Double 
contrast films are desirable. Re-examination and con- 
firmatory studies should be freely undertaken to reduce 
the chances of error. Malignant lesions of the colon 
are often multiple, as in cancer originating in polyps. 

Max Mass, M.D. 

Cholelithiasis in Sickle Cell Anemia. H. Stephen 
Weens. Ann. Int. Med. 22: 182-191, February 1945. 

Cholelithiasis is not infrequently observed in Ne- 
groes with sickle-cell anemia. Four cases of the latter 
condition in which gallstones were demonstrable roent- 
genologically are reported here. 

The number of recorded cases of sickle-cell anemia 
coming to autopsy is comparatively small. The 
author found 44 fairly complete necropsy reports, and 
in 12 of the group gallstones were found postmortem 
or were removed surgically during the course of the 
disease. In none of the patients over forty were cal- 
culi observed. Anemia was not a characteristic fea- 
ture of these latter cases, and it seems likely that they 
represented the so-called “sickle-cell trait.” Eight 
of the 12 patients in whom cholelithiasis was observed 
were males. 

Increased destruction of red blood cells is one of the 
characteristic features of sickle-cell anemia. On dis- 
integration of the red blood corpuscles, hemoglobin is 
liberated and converted into bilirubin. Hyperbili- 
rubinemia in these patients is the result of increased 
blood destruction. This phenomenon is common to 
both sickle-cell anemia and congenital hemolytic 
jaundice, in which latter condition Mayo observed the 
presence of cholelithiasis in two-thirds of a group of pa- 
tients. 

With the generally lower incidence of gallstones in 
the colored race, sickle-cell anemia may be a more im- 


portant etiologic factor in the development of biliary 
calculi in the Negro than is generally appreciated. 

Episodes of acute abdominal pain, usually localized 
in^ the epigastrium, occur frequently in sickle-cell ane- 
mia. As yet, the cause of these abdominal crises 
has not been satisfactorily explained. Hepatic in- 
farcts, splenic hemorrhages, and nerve root pains due 
to vertebral changes have been suggested. That the 
crises are to be e.xplained on the basis of biliary colic 
seems unlikely, since many patients with sickle-cell 
anemia do not have cholelithiasis, and in other cases 
the attacks have been known to continue after chole- 
cystectomy. 

Recognition of sickle-cell anemia as a cause of acute 
and chronic abdominal symptoms is important in 
order to avoid unnecessary operations. The mere 
presence of biliary calculi in a patient with sickle-cell 
anemia requires careful evaluation of all clinical symp- 
toms before operation is advised, since it is commonly 
known that this disease increases the risk of surgical 
procedures. Stephen' N. Tager, M.D. 


Nursing: A Source of Error in Cholecystography. 
Olle Olsson. Acta radiol. 24: 489-494, Dec. 31, 194^ 
(In German.) 

The author calls attention to a source of error in 
cholecystography with sodium tetraiodophenol- 
phthalein. This dye is excreted in the milk of nursing 
mothers, reducing the amount of dye in the blood be- 
low the level necessary for demonstration of the gall- 
bladder. A case is reported in which non-visualiza- 
tion was present during the nursing period, although 
both before and after this visualization was normal, 
and no change of symptoms had occurred. A second 
case is reported in which two attempts to visualize 
the gallbladder failed during lactation, but at opera- 
tion, four days following the second examination, the 
gallbladder, liver, and pancreas were found to be nor- 
mal. Lewis G. Jacobs, M.D. 


Meckel’s Diverticulum. M. E. Mottram and L. H. 
Garland. Am. J. Roentgenol. 53: 142-146, February 

1945. ^ , 

Meckel’s diverticulum is an unobliterated remnant 
of the vitelline duct and is found in approximately 2 
per cent of the population. It may vary a great dral 
in size, shape, and location. While anatomists describe 
it as arising from the terminal ileum, surgeons ire- 
quently find it at a much higher level, suggesting tha 
the higher its location in the small intestine, the more 
likely is the possibility of surgical 
diverticulum may have walls identical ® . 
with those of the adjacent bowel, or one of ^h 
layers may be absent. Heterotopic gastric or duodenal 

glands may be present. . 

Roentgen diagnosis of the smaller saw ( ^ 
diameter) is rarely possible. Only about ctly 
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THE MUSCULOSKELETAL SYSTEM 

Degree of Kinship and Pattern of Ossification. A 
Longitudinal X-Ray Study of the Appearance Pattern 
of Ossification Centers in Children of Different Kinship 
Groups. Earle L. Reynolds. Am. J. Phy.s. Anihropol. 

1: 405-llG, December 1913. 

The study here recorded was made to delenniuc 
whether the patterns of appearance of skeletal epiph- 
yses arc more similar in related than in unrelated 
children. It is also concerned with the degree of kin- 
ship, attempting to show whether identical twins, for 
example, are more similar in patterns of ossific.ation 
tlian are ordinary siblings or first cousins. Onset of 
ossification is defined as the estimated time at which an 
ossification center appears, as judged by its first visible 
shadow on the x-ray plate. The 38 centers chosen for 
this study were selected so as to be representative both 
anatomically and in time of appearance from birth to 
around 78 months. Four kinship groups were ob- 
served: identical twins (6 pairs), siblings (22 pairs), 
first cousins (8 pairs), unrelated children (9 pairs). 

It was found that pairs of more closely related 
children tend to have onset patterns that arc more 
similar; deviant centers which arc more similar in 
time of onset to their corresponding centers; subgroups 
of ossification centers which are more similar in order 
of appearance. The ranking from greatest to least 
similarity in each instance was; twins, siblings, cous- 
ins, unrelated children. 

This consistent hierarchy of resemblance points to 
some selective factor operating within the kinship 
groups. It is suggested that this selective factor is 
heredity operating upon both time and order of onset 
of ossification centers in the body. 

Ossification Sequences in Identical Triplets. A 
Longitudinal Study of Resemblances and Differences in 
the Ossification Patterns of a Set of Monozygotic 
Triplets. Lester W. Sontag and Earle L. Reynolds. 
J. Heredity 35: 57-64, February 1944. 

A study was made of the patterns of ossification in a 
set of monozygotic triplets whose external environment 
had been apparently quite similar and whose illness 
history during the period covered by the present study, 
with the exception of two isolated colds, had been the 
same. 

Roentgenograms were taken at six-month intervals 
from the age of twenty-four months to fourteen and a 
half years. The patterns of onset of ossification of the 
26 centers, selected on basis of availability, although 
very similar, nevertheless showed a number of differ- 
ences. The rates of skeletal progress of these triplets 
changed so that their rank-order of onset of ossification 
centers was different at different ages. The greatest 
variation of time of onset was in the appearance of the 
centers for the metatarsals. The triplet who led in 
onset time for the majority of the other centers, par- 
ticularly in the hand phalanges, was later than his 
brothers in the onset time of all the carpals studied. 
The triplet showing the least number of ossification 
centers present from 36 through 54 months passed his 
brothers in this respect at 60 through 72 months of 
age. 

The authors conclude that certain environmental 
factors or acquired metabolic characteristics may be 
capable of modifying the genetic pattern of ossifica- 
tion. 


Aseptic Necrosis of the Capital Femoral Epiphysis 
Following Adolescent Epipliyseolysis. Robert D. 
Moore, fiiirg., Gynec. & Obst. 80: 199-204, Febru- 
ary 1915. 

This article is a reiiort of the gross and microscopic 
p.athology in two cases of slipped femoral epiphysis and 
a review of the literature on similar reported cases. 

The first iiatieiU was a 12-year-old boy who bad a 
portion of (lie femoral head excised following avascular 
necrosis in a .slipped ejuphysis. Tlte specimen demou- 
slrated narrowing of the articular cartilage due to de- 
generation and endochondral ossification from below 
as the blood supply returned. Chronic infiammalory 
changes were present in the synovia. 

The second patient was a 21-year-old male with 
noii-tmioii after complete separation of the right fem- 
oral capital cjiiphysis. The head was excised and an 
arthrodesis performed. The articular cartilage was 
largely iiccrolic and replaced by connective tissue from 
below and by fibrocarfiiagiiious tissue and paiimis from 
above. Only a smalt amount of the necrotic bone had 
been replaced by new bone. Tlierc were degenerative 
cliangcs in the opposing acetabular articular cartilage. 

The author points out that during tlie early growing 
period the articular cartilage is less dependent upon 
the circulation from the underlying bone and the 
synovia may furiiisb adequate circulation, so tliat in 
Legg-Perthes’ disease, when endochondral bone os- 
sification is resumed, the shadow of the articular carti- 
lage, as .seen in the roentgenogram, remains thickened. 
In slipped femoral epiphysis in the young adolescent, 
however, since growth is slower, much of the deeper 
zone of cartilage undergoes degeneration followed by 
endochondral bone replacement with a resultant actual 
decrease in thickness of the cartilage. In the first 
case there was considerable new bone formation in the 
area of necrotic bone; in the second case there was 
little. 

The chronic inflammatory clianges in the synovia, 
the author believes, arc the result of mechanical de- 
rangement or decomposition products of necrotic 
bone and cartilage. 

The paper is well illustrated. 

Frank P. Brooks, M.D. 

Aseptic Necrosis of the Epiphyses and Short Bones. 
Roentgen Studies. Howard P. Doub. J. A. M, A. 
127: 311-317, Feb. 10, 1945. 

The findings in aseptic necrosis as it involves the 
developing epiphyses and the primary centers of os- 
sification in certain of the short bones are discussed. 
Short descriptions are given of the salient points of 
some of the more commonly observed lesions. 

No general agreement has been reached as to the 
etiology of aseptic necrosis. That some form of trauma 
with secondary vascular occlusion of the involved area 
is responsible is held by many. Embolic occlusion has 
also been mentioned as a cause, and endocrine dysfunc- 
tion has been invoked by others. 

The pathologic process probably involves actual 
death of the ossifying nucleus, followed by fragmenta- 
tion, irregular absorption of the involved bone, and 
replacement by so-called creeping substitution or re- 
calcification. This is the same process that has been 
observed in adults, in whom aseptic necrosis is being 
increasingly recognized. The cartilage is in most in- 
stances not involved in the process. In general, the 
clinical findings are not prominent or acute, and there 
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may be no complaint except for slight pain and limp- 
ing. There may be restriction of motion of the in- 
volved part. 

The roentgen examination has been of the greatest 
aid in the study of the changing pathologic picture in 
these cases. In the earliest stages there are usually 
small areas of lessened density which, under observa- 
tion, increase in extent and intensity. The epiphysis 
becomes fissured and fragmented and fuzzy in outline, 
with a ragged appearance. Areas of dense necrotic 
bone are visualized. The process may involve both 
the epiphysis and the metaphysis, and the former may 
be compressed and flattened. In the stage of regenera- 
tion or recovery there is a gradual loss of the osteo- 
porosis with absorption of the dense necrotic bone in 
the epiphysis. This is followed by slowly advancing 
replacement of the necrotic bone by recalcification, 
which proceeds until there is complete bony restitu- 
tion. 

The amount of defonnity of the restored bony con- 
tour depends on many factors, including the stage at 
which the condition was first recognized and adequate 
treatment, applied. The duration of treatment also 
plays a role. Some patients refuse to allow the in- 
volved part adequate rest after the symptoms have 
disappeared. It should be recognized that there is a 
definite lag in bony replacement as compared with 
the disappearance of symptoms. Many patients have 
a definite sense of well-being at a time when the roent- 
genograms still show necrosis and very little evidence 
of regeneration. 

Roentgenological Early Symptoms and Healing 
Phenomena in Chronic Rheumatic Arthritis. Folke 
Knutsson. Acta radiol. 24: 121-134, April 30, 1943. 
(In English.) 

Articular decalcification is described as an initial 
roentgenologic symptom of chronic rheumatic arthritis. 
Another early manifestation is juxta-articular perios- 
titis, This, Knutsson says, he has not found mentioned 
in the literature, and to our knowledge he is the first 
to describe it. The earliest roentgenological changes 
are, as a rule, noticed in the bones of the hands and 
feet. The proximal point of the little toe is a favorite 
site. The subsequent development is characterized by 
destruction of cartilage, leading to diminution of the 
joint space, and by ulceration. If healing occurs, the 
ragged contours produced by ulceration disappear and 
an even bone outline ensues. The destructive type of 
arthritis is thus transformed to a deforming type. 
Another healing process results in osseous ankylosis in 
consequence of total destruction of cartilage. 

E. A. Schmidt, M.D. 


Report of Injuries Among Survivors of an Airplane 
Crash. John S. Thiemeyer, Jr. U. S. Nav. M. Bull. 
44: 241-246, February 1945. 

Fifteen of 29 persons survived an airplane crash at 
sea. They were rescued after twenty-three hours on 
life rafts; one died seven hours later, and the remainder 
reached a hospital three days after the crash. Eleven 
of these had sustained 22 fractures, involving the 
cervical and thoracic vertebrae, ribs, humerus, scap- 
ula, clavicle, radius, fibula, metatarsals, and man- 
dible. Careful study of the fracture lines and the 
mechanics of production of the fractures indicated 
that they were due to counteracting muscle pull upon 


the bones rather than to direct trauma. This was 
particularly true of fractures of the humerus and scap- 
ula. The author points out the need for repeated 
x-ray studies when fractures of the vertebrae are sus- 
pected. Bernard S. Kalavjian, M.D. 

Diagnosis of Fracture of the Ribs, Scapula, Sternum 
and Mandible. James W. Lewis. Mil. Surgeon 96: 
175-177, February 1945. 

In roentgenography of the ribs or other parts having 
overlying, interfering structures, the author has found 
that better detail will be obtained by the use of a 
short focal-film distance. For the ribs, for example, 
the film is placed as close to the particular region to be 
demonstrated as possible, eliminating the Bucky dia- 
phragm. The tube is then placed close to the opposite 
side of the body, touching it if the equipment permits. 
If feasible, an immobilization band is drawn tightly 
across the chest. IVhen the posterior ribs are being 
examined, the patient is instructed to breathe normally, 
as the motion of breathing moves, and thus blurs, the 
anterior ribs and lung tissue. With the chest im- 
mobilized and with the patient supine, the posterior 
ribs will be practically motionless. When the an- 
terior ribs are being studied, the patient must stop 
breathing. With such a short focal-film distance, the 
image of the ribs tends to be distorted. This may be 
compensated for to some extent by means of a very 
small focal spot. Since the Bucky diaphragm is not 
used, a comparatively low voltage (38 to 42 kv.p. is 
optimum for the ribs) is necessary to improve the con- 
trast of the film. This method is successful for ribs 
above the diaphragm only. 

Examination of the mandible is siniple and should 
require only a few minutes. The patient sits upright, 
w'ith his head in normal position, and holds the film 
lightly against the cheek. Since the tube must be 
brought close to the opposite cheek, it is pbvious that 
a cone cannot be used. To overcome this difficulty, 
a diaphragm has been constructed which is placed in 
the cone slot. The diaphragm may be made from a 
piece of thin lead by cutting a hole just large enough to 
permit the ray to cover the desired area at a set dis- 
tance— the distance from the focal spot to the him. 
The optimum voltage is 50 kv.p. . j „ 

For the short focal-film method, the part to be dem- 
onstrated must be close to the film and the part to be 
blurred close to the focal spot, with the bvo par^ a 
some distance from each other. A small focal spot 
and a very low' voltage must be employed. 

Investigation of Sciatica and ^'‘“^/So—Radiological 
Aspect. James F.Brailsford. Brit. J. Radiol. 17. 308 

^^k^tirof evid.ee in tlrnffiv^ti.^^^^^ 

low-back pain is one of the mos j including 

tasks. The causes are and new 

maldevelopment, injury, ’ f„testinal, 

growths in the skeletal, nervous gasjom^t^t 

vascular, and genito-unnary sys gggg„tiai before 

vestigation of all possible sour . 

any major surgical procedure is un . /. the 

The present paper « noncerae^pnniar^^_^^ 
value of radiology in actual lu , ..back pain have 
a small proportion of patients w in the 

lesions in the l'^”''’°®^'ilbis'^‘^Lwever, does not justify 
early stages by x-ray. This, lesions of 

the omission of roentgenography, as m 
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grave importance are first revealed tlirotigli that 
agency. In certain recurrent cases, the pritnary ex- 
ainiaalioa may be negative, while sid)seqiicnt stU(lic,s 
shoH- lipping of the borders of the vertebrae or articular 
facets, indicating that an inflainniatory procc.ss has 
been going on. 

Irregularities of ilevclopiucnt in the lumbosacral 
region are common and arc frequently discovered in ex- 
aminations of the urinary and digestive tracts. These 
are usually unassociated with symptoms but may later 
give rise to difficulties. Thus, asymmetrical develop- 
ment of the body or transverse processes of the fifth 
Imnbar vertebra, or of the lateral mass of the first 
.sacral vertebra, though usually asjnnptomatic in 
adolescence, may become troublesome with the strains 
of adult life. 

Hypoplasia of the neural arch of the fifth lumbar 
vertebra and failure of fusion of the elements between 
the articular processes are sometimes seen in association 
with spondylolisthesis. The latter condition occurs 
frequently in young women, in whom it may seriously 
interfere with parturition. 

Some lumbosacral lesions are associated with gen- 
eralized bone disease, as rickets, Paget’s disease and 
hyperparathyroidism. In such cases the upper seg- 
ments of the sacrum may become almost horizontal 
and the lower segments flexed, resulting in a lordosis. 

The lumbosacral area is prone to injury in falls, 
crushes, and lifting of weights. The results of these 
injuries may show no evidence on x-ray examination, as 
many are muscular and ligamentous. With severe 
degrees of trauma to the bones or ligaments, though no 
change can be detected by roentgenography during 
the first few weeks, later reactive changes are demon- 
strable — some degree of localized osteoporosis, followed 
after two or three months by ossification of the liga- 
ments. 

Sometimes pre-existing diseases such as tuberculous 
caries, syphilitic gummata, and bone tumors are first 
seen after trauma, having been previously syraptomless. 

Lesions of the intervertebral disks may be recognized 
in the plain roentgenogram by calcium deposits, by 
narrowing of the intervertebral space, and by certain 
deformities in the vertebral bodies, while protrusions 
from the disk into the spinal canal can be detected only 
with the aid of lipiodol or other contrast medium. The 
author warns against indiscriminate surgery in disk 
lesions. Sydney J. Hawley, M.D. 


Anatomical Investigations on the Distribution of 
Epidural Fat in the Lumbar Spine: Contribution to 
Myelographic Differential Diagnosis. Helge Sjovall. 
Acta radiol. 24: 177-182, June 15, 1943. (In German.) 

The purpose of the author's investigations was to 
determine whether or not the presence and distribu- 
tion of epidural fat might be a confusing factor in the 
diagnosis of prolapse of the intervertebral disks. Post- 
mortem examination of 25 lumbar spines showed (1) 
abundant fat accumulation segmentally arranged in the 
posterior areas; (2) some fat coating in lateral distri- 
bution; (3) no fat in the ventral epidural space from 
the 4th intervertebral disk upward and only a poorly 
developed microscopic fat layer ventrally at the height 
0 the 6th intervertebral disk. Only in this latter area 
muy epidural fat interfere with the myelographic 
lagnosis of prolapse of the intervertebral disk. 

E. A. Schmidt, M.D. 


Should Non-Traumalic and Non-Inflammafory 
Changes in the Spine Be Compensable? John D. 
Ellis. Am. J. Surg. 67: 391-'100, February 1945. 

The present tendency to award compensation for 
total iiermaucnt disability to older workmen who 
claim an aggravation of ancient liypcrtropliic changes 
about the spine and spinal joints presents one of the 
commonest abuses of our legal system. There arc 
two reasons for this. The first is the confusion of 
terminology inherent in the discussion of degenerative 
and iiillammatory conditions, with no strict differentia- 
tion in texts on pathology between the invasion of 
tissues by infecting organisms and tissue changes re- 
sulting from mccbanical trauma. Tiie second arises 
out of the very nature of present-day legal procedures. 
Nolliiiig fits ill so well witli our system of cross-exami- 
nation as an attack by the examiner on a subject 
concerning which the terminology is confused. The 
.surgeon is unable to explain clearly to a lay jury ivhat 
pathological conditions arc traninatic or innucnced by 
tramiia and what is pcrliajis degenerative or liyper- 
trophic, reconstructive or functional, and wholly un- 
affected by trauma. 

Chronic affections of the joints have been divided 
into two great groups (1) rheumatoid arthritis, at- 
rophic arthritis, infective arthritis, etc., and (2) osteo- 
arthritis, hypertrophic or degenerative arthritis, etc. 
This paper is concerned with the conditions falling in 
the latter group. Physicians interested in the role 
played by trauma must definitely disregard any such 
prevalent tenns as osteoarthritis, degenerative arthri- 
tis, and hypertrophic arthritis in the description of 
diseases ivhicli are not inflammatory in nature. The 
author believes that the nomenclature accepted in all 
continental medical literature should be employed, 
using "arthrosis” to emphasize the non-inflammatory 
nature of hypertrophic and osteoarthritis and "spon- 
dylosis” in preference to spondylitis for all non-inflam- 
matory or degenerative affections of the vertebral 
bodies themselves. The chronic nature of these con- 
ditions can be determined with certainty by systematic 
physical and roentgenological examinations. 

Roentgenographic Demonstration by Tantalum 
Powder of Sinuses Resulting from Extraction of 
Intervertebral Disc Protrusions. Carl J. Graf and 
Wallace B. Hamby. Am. J. Roentgenol. S3: 157-160, 
February 1945. 

In order to demonstrate the sinuses that remain fol- 
lowing removal of protrusions of the lumbar inter- 
vertebral disks, the authors have employed tantalum 
powder. At the time of operation a curette cup full of 
the powder (double this amount is now used) is intro- 
duced into the disk sinus. Roentgenograms made post- 
operatively show the sinus as an elongated slit extend- 
ing toward and in some cases to the anterior part of the 
annulus fibrosus. Follow-up roentgenograms after as 
long an interval as seven months have shown no sig- 
nificant alteration in the appearance. Histopathologic 
study in one case, six weeks after implantation of the 
powder, showed only mild reactive changes. 

L. W. Paul, M.D. 

“Os Acetabuli” and Other Bone Nuclei; Periarticu- 
lar Calcifications at the Hip-Joint. Goran Zander. 
Acta radiol. 24: 317-327, Aug. 31, 1943. (In English.) 

The author points out that, strictly speaking, the 
term os acetabuli is synonymous with os cotyloideum 



640 


Abstracts of Current Literature 


December 1945 


The paper concludes %vith the statement that if 
intravenous injection occurs, no more oil should be in- 
jected at any time, repeated films of the lungs should 
be made until all the oil is gone, and expectant treat- 
ment should be given, with forcing of fluids. 

Max Mass, M.D. 

Thoracopagus Twins — ^X-Ray Diagnosis. Edward A- 
Graber. Am. J. Obst. & Gynec. 49; 276-279, Febru- 
ary 1945. 

A case of thoracopagus twins is reported. The 
diagnosis was not made until failure of delivery after 
hard labor forced an e.xp!oration of the vagina and 
uterus. A destructive operation was performed on the 
fetus after several unsuccessful attempts to deliver it. 

Although an antepartum diagnosis of twins was 
made by x-ray, the abnormality was not suggested. 
The author feels that had thoracopagus twins been 
considered when the roentgen studies were made, cer- 
tain features on the films might have suggested an 
antepartum diagnosis. These were as follows ; 

1. The heads were at the same level. In almost 
all cases of twins, the heads are at different levels. 

2. The head of one of the twins did not face to 
the front, but was turned to the side. This indicated 
that the babies were so close together that they could 
not face each other. 

3. The hand of one baby was over the shoulder of 
the other and the arm of one was around the body of 
the other. This could have indicated that the babies 
were in the same amniotic sac. 

The advantages of an antepartum diagnosis are ob- 
vious. Stanley Macht, M.D. 

THE GENITO-URINARY SYSTEM 

Notes Regarding Intravenous Urograms, Based on 
2,000 Series in Eighteen Years. Walter Pritchard. 
J. Urol. 53: 387-392, February 1945. 

Any patient whose vein can be entered, who is pro- 
ducing a fair amount of urine, and whose systolic blood 
pressure is over 80, is considered a suitable candidate 
for excretion urography. Preparation consists in de- 
hydration by abstinence from fluid for eighteen hours 
and omission of breakfast. Purgation and enemas 
are not helpful. 

The author considers the “standard” dosage of dye 
inadequate and gives double or treble that amount. 
Since the useful portion of the dye is iodine, the in- 
jection should be measured in grams of iodine rather 
than cubic centimeters of dye. The 20-c.c. ampule of 
35 per cent diodrast contains approximately 7 gm. of 
iodine; 30 c.c. of 50 per cent neo-iopax contains twice 
as much. The amount of dye injected is proportion- 
ate to the patient’s weight, age, and concentrating 
power. Children up to puberty advantageously 
handle twice as much iodine as adults per weight pro- 
portion; infants, three times as much. The poorer the 
patient’s renal function, the more iodine he must have 
to produce satisfactory urograms. The author meas- 
ures the specific gravity of a concentrated urine speci- 
men to estimate renal function prior to urography. 
Poorly concentrating kidneys may yield a satisfactory 
urogram if there is at least 25 gm. of iodine in the blood. 
Ideal density requires 4 per cent iodine in the urine. 
The only disadvantage of moderate overdosage of dye 
is expense. Mdien one is dealing with a nearly occlu- 


sive ureteral stone, e.xcellent urograms are obtained 
hours after injection. 

In order to obtain a peak plateau of concentration, 
the author injects the dye within one to two minutes. 
The forearm is preheated to induce hyperemia which 
will dilute the dye rapidly and decrease pain and in- 
timal damage. Vein cramp warns of the latter hazard. 

The higher concentration dyes, unless injected very 
slowly, produce more vein cramp and thrombosis. 
The patient often has aching extending to the shoulder 
during and two minutes after injection. Most pa- 
tients have a sensation of warmth and thirst. Allergic 
patients may complain of slight precordial tightness, 
nausea, and rarely asthmatoid reactions. Symptoms 
appear more from fright than from iodine. 

Following injection the patient is placed in the 15- 
degree Trendelenburg position, to which he is returned 
between exposures. The first exposure, three minutes 
after injection of the dye, is usually made in the Tren- 
delenburg position with an inter-renal focus. It is 
followed by a second with umbilical focus and deep 
inspiration immediately after leveling, to free the 
kidneys from the rib margins and liver. These films 
are inspected and the technic modified as indicated, 
following which an upright exposure is made and 
bladder studies are done if required. A large com- 
pression binder is applied for two minutes for supple- 
mental views in patients with large amounts of gas. 

Interpretation can best be done by the urologist in 
charge. A roentgenologist can see an obvious stone 
and its backed-up ureter; however, much may be 
missed by failing to obtain repeated standing views 
and by not following up clues and correlating x-ray 
with cystoscopic and clinical data. 

The intravenous technic is relatively innocuous. 
The author resorts to retrograde pyelography m no 
more than 2 per cent of cases. 

Charles R. Perryma.v, M.D. 


Injuries of the Kidney. James C. Sargent. J. Urol. 

S3: 381-386, February 1945. 

In a refreshingly succinct paper, graced by excellent 
English, the author urges consideration of renal trauma 
in every case of serious body injury. With the diag- 
nosis in mind, the examiner will then be able to 
tribute materially to a reduced mortality rom 

h.™.™ i, .1.. «» 

urologic investigation. The author feels strong y 
that retrograde pyelograms are far ^ 

venous urograms in indicating the anatomic d g 

and cites some cases to substantiate this. 

Treatment for smaU tears of the kid y, 
the architecture is fairly well preser , ^ 

inactivity, since recuperative power the 

such instances. Extensive rupture, m ^ 

pyelogram reveals very little if any lance 
normal pelvis, demands M.D. 

Renal Tuberculoma and Tuberedous Penn p 
Abscess. John A. Benjamin and Hobart 
J. Urol. 53: 265-268, Eabruary tt.e 

The authors report a case J perinephric 

left kidney associated with a ^ Six weeks 

abscess in a 29-year-old Italian us^^^ suffered from 
before admission (September 1-- • 
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nausea, voiniliiiB, frequency, niuf dysuriu willi iis- 
sociated left coslovcrlcbral pain and fever. Siic find 
lost twenty-four pounds within the last two mouths 
and had been in contact with a sister who had active 
putinonarj' tuberculosis. 

Physical examination was essentially negative ex- 
cept for left costovertebral angle tenderness. Acid- 
fast stain of the urinary’ sediment showed Mycohac- 
krium tuberculosis. Fluoroscoiry revealed restricted 
movement of the left diaphragm, and in a film of the 
abdomen the left psoas sliadow and medial outline of 
the left kidney were indistinct. For these reasons a 
left perinephric abscess was suspected. Cystoscopy 
was negative and intravenous and retrograde pyelog- 
raphy showed defonnitj’ of the left kidney’ pelvis 
compatible with a diagnosis of tumor or cyst. 

Sixteen day’s after admission, exploration was under- 
taken, and a left perinephric abscess was drained. 
Acid-fast organisms were found in the smear. In 
January 1940, a left nephrectomy was done and a 
targe necrotic area enclosed by’ a thin superficial mem- 
brane was found at the upper pole of the left kidney. 
Histologically’ this area showed characteristic tuber- 
culous lesions. 

The patient was discharged in April 1940 and was 
readmitted in April 1942 with a salpingitis which proved 
not to be tuberculous. Later her health declined 
gradually and she died of tuberculous peritonitis in 
December 1943. N. P. Salner, M.D. 

Ureteral Syndromes in the Male: Analysis of 100 
Cases. Isidor E. LeDuc. J. Urol. S3: 295-318, 
February 1945. 

The ureteral syndrome consists of a group of re- 
lated complaints: pain of renal or ureteral distribu- 
tion or both, with urgency of urination due directly to 
the development of such pain as the bladder fills. One 
hundred cases were analyzed and the patients were 
grouped in five categories, depending upon the pre- 
dominating complaints, namely, renal pain, enuresis, 
“appendicitis,” testicular pain, and pyuria. Renal 
pain is believed to be due to mild stasis, and ureteral 
pain to depend upon the location of structural or physio- 
logical departures from the normal. 

Intravenous urography is not considered suitable 
for the study of the condition, retrograde pyelography 
being preferable. Certain of the cases show a definite 
narrowing of the ureter with irregular caliber and with 
dilatation and stasis above these points. In others, the 
evidence points to a dysfunction of the autonomic 
nervous system. The diameter of each ureter is 
measured in millimeters, and dilatation is classified as 
borderline or mild if the figure is from 5 to 8 mm., 
moderate if from 8 to 10 mm., and severe if 1 cm. or 
over. Elongation of the ureter is common, with dis- 
tortion of the normal course. A rather character- 
istic finding is mild to moderate blunting of the calices. 
Most of the cases cannot be classified sunply as stric- 
ture of the ureter. 

Almost invariably there is costovertebral tenderness 
on one or both sides or tenderness over one or both 
ureters. At cystoscopy one can reproduce the pain 
y filling the renal pelvis and by passing a bulb-cath- 
0 er. 'The evidence indicates that infection in these 
patents is apt to be secondary. 

The most effective therapy has been a combination 
cystoscopic treatments aimed at dilating the ureter 
enlarging the ureterovesical orifice, plus the use of 


mitispasmodics of the belladouua-liyoscyamus group, 
iind the eradication of local orfoc.il infection, 

David Kiksii, M.D. 

Pathologic Lesions Associated with Ectopic Termina- 
tion of Supernumerary Ureters: Report of Three Cases. 
Samuel K. ll.acon. J. Urol. S3: 402-107, I'ebriiary 
1015. 

Ectopic termination of a .supcruumcrary ureter is a 
rare anomaly, predisposing to lesions of the upper 
urinary tract. Up to 1942, approximately 300 cases 
had been recorded. The ureteral wall is thickened, 
and the conduit is tortuous and dilated. The corre- 
sponding renal segment is hyqioplastic or liydroncphrotic. 
Pyonephrosis and pyourcter usually coexist. In 
women, in whom tlic condition is more common, the 
aberrant ureter generally tenninates in the vaginal 
vestibule, vagina, or urethra, and the diagnosis is 
suggested by a history of incontinence since birth, 
with normal voiding. In males the stoma is usually 
in the posterior urethra, and incontinence does not oc- 
cur, being prevented by the e.xtcrnal sphincter. 

Catheterization and pyelo-urcterography of the 
ectopic conduit are the most conclusive diagnostic 
procedures. The subsequent cystoscopic finding of a 
single meatus on the same side of the bladder should 
lead to immediate investigation of the urethra. In 
the author’s experience, each orifice was visualized 
and with one exception retrograde pyelography demon- 
strated the associated pathologic lesion. In one of his 
cases, resection of the cranial segment of the kidney 
and two-thirds of its ureter could be done. In the two 
remaining cases, nephrectomy -was performed because 
a single arterial supply precluded partial resection. 
All three patients recovered completely. 

Francisco Bassols, M.D. 

On the Diagnosis of Rupture of the Urinary Bladder. 
Olov Fr. Holm. Acta radiol. 24: 198-205, June 15, 
1943. (In English.) 

The author describes three cases of rupture of the 
urinary bladder following accidents. The roentgeno- 
graphic procedures included general abdominal ex- 
amination, to determine or exclude intra-abdominal 
fluid or free gas, and intravenous and retrograde 
cystography. Retrograde cystography is preferred bj’ 
Holm, but the danger of air embolism must be con- 
sidered if air is used as a contrast medium. With re- 
gard to the differential diagnosis between intra- 
peritoneal and extraperitoneal ruptures, the author 
states that in the absence of pelvic fracture the rupture 
is practically always intraperitoiieal while, if the 
pelvis is fractured, the rupture is probably extra- 
peritoneal. Rupture of the bladder is always to be con- 
sidered a serious injury, accompanied by a high 
mortality. E. A. Schmidt, M.D. 

CONTRAST MEDIA 

The Mixing and Flowing Capacity of Water-Soluble 
Contrast Media in. Vascular and Cardiac Investigation. 
Sven R. Kjellberg. Acta radiol. 24: 433-454, Dec. 31, 
1943. (In German.) 

The demonstration of the blood vessels is in the 
final analysis a roentgenologic problem; the prospect 
of adequate study with water-soluble media was re- 
ceived with the greatest enthusiasm. However it 



642 


Abstracts of Current Literature 


December 19J5 


was soon discovered that such media had a tendency to 
“settle out,” due to the high specific gravity of the 
solutions used. This property, which can be reduced 
by dilution, has led to certain inaccuracies of interpre- 
tation of past experiments. 

The miscibility of a fluid with water or body fluids 
is actually dependent on a number of factors, of which 
the specific gravity is most important. The relative 
Ascosities are also of great importance, while surface 
tension and diffusibility are of slighter significance. 
In e.\amination of the vascular system the contrast 
medium is not placed in a quiet fluid, but in a stream 
of variable velocity. The question of what effect 
this has was studied by an experimental system of 
tubes. The experiments showed that layering, es- 
pecially along the walls, can readily occur. This ef- 
fect is seen in some roentgenograms of human subjects 
printed for comparison. These la 3 'ers do not neces- 
sarily follow a straight course, but produce a wavy 
pattern in the vessel. There is a tendency to form 
irregular shadows closelj' simulating a thrombus de- 
fect. Furthermore, the progressive dilution of the 


medium makes the visual demonstration of the vas- 
cular tree less and less sharp. 

Some associated studies on the heart were also under- 
taken, covering both the mixing of the contrast medium 
in the heart and the demonstration of the passage of 
the medium through the atrioventricular valves. 
The studies included observmtions on a two-chamber 
model heart and in vivo e.xperiments on rabbits and 
dogs, in which thorotrast was used for a contrast 
medium. It was shown that the first part of the me- 
dium to enter the ventricle has a pale, thin consistency 
and lacks definition, which makes it impossible to use 
this method accurately to determine the exact site of 
the anterior end of the column, the exact site of en- 
trance of the medium into the heart, or the distance 
the medium travels in a fixed time. The exact moment 
of opening and closing of the valves, therefore, cannot 
be determined by this means. The rapid heart rates 
of the e.xperimental animals increased the unsharpness 
of the valve shadows, but even with exposures of 1/50 
second they were unsatisfactory. 

Lewis G. Jacobs, AI.D. 


ROENTGEN THERAPY 


Two-Year Experience with Roentgen Contact Ir- 
radiation. Sven Hultberg. Acta radiol. 24: 328-338, 
Aug. 31, 1943. (In German.) 

With a Philips-Metalix contact unit (50 kv., 2 ma., 
0.2 mm. A1 effective wall filter, 2 cm. F.S.D., 10,600 
r/min.) the depth dose was found to be about 20 per 
cent at 1 cm. In treating superficial carcinoma a 
depth dose of 2,000-3,000 r is needed for a cure. An 
air dose not exceeding 15,000 r was therefore used. 
This leads to an immediate reaction (Soforireaclion) 
consisting of slight erythema and edema of the skin 
which lasts for a few hours to half a day. The 
erythema may be more persistent, especially’ after 
higher doses. The growth begins to regress by ab- 
sorption after five to sev’en weeks. Sometimes a 
slight pigmentation persists for a couple of months. 
Of 208 patient> with primary’ carcinoma (175 of the 
skin, 33 of the mucosal, 207 showed primary healing 
and one was lost from observation. There were 5 
recurrences in the first year, all of which responded to 
further therapy Satisfactory results were also ob- 
tained in a large variety of other conditions, including 
my’cosis fungoides, malignant melanoma, warts, ke- 
loids, cavernous hemangiomas, condylomata acumi- 
nata, cutaneous tuberculosis, chronic tonsillitis, and 
tonsillar hypertrophy. Lewis G. Jacobs, M.D. 

Results of Treatment of Cancer of the Breast at 
Centrallasarettet in Boras, Sweden. Bengt A. Nohr- 
man. Acta radiol. 24; 478-483, Dec. 31, 1943. (In 
English.) 

This study’ is based on cases of mammary cancer 
treated from September 1931 to March 1941. The 
patients surviving were fast examined in February 
and March 1943. The 205 cases are divided into 
three groups on the basis of treatment: (1) radical 
operation plus complete x-ray treatment; (2) non- 
radical operation ; (3) inoperable. 

Preoperative treatment consisted of three or four 
applications of 300 r (205 kv., filter 0.5 mm. Cu and 
1.0 mm. Al, 40 cm. focal distance) to each of two fields 


1 six to eight days. Through field I the breast was 
radiated from an anterior oblique projection; field 
[ included the breast and axilla and irradiation was 
irected laterally. MTien this treatment was given 
reoperatively only, similar dosage was applied to the 
xilla posteriorly. Operation followed in three to six 
•eeks, depending on the skin reaction. Postoperatne 
reatment was started as soon as the patient s cot i- 
ion permitted, usually in one to two weeks. Tno 
eries were usually given, with an interval of wo 
lonths, each consisting of eight daily treatoents. 
'wo fields were covered; the anterior, mcludmg e 
perative area, supraclavicular region, and axilla, 
osterior, including the supraclavicular region an 
xilla only. The anterior field was given 200 r x 
180 kv., filter 4 mm. Al, 50 cm. focal distance),'^ 
osterior 300 r X 3 (205 kv., filter O.o mm. Cu and 1. 

im.Al, 40 cm. focal distance). _ oq „.hich 

Group I consists of 154 cases, mcludmg - 
peration was done in °ther mstitutions. 
roup 48 =i= 5.5 per cent were alive without ca 
fter five years: 1 - 1-3 P^r cent were alive 
inoma. The remainder were dead. i ^ p^e- 
lifference was shown between those re 
iperative radiation, postoperative m operation, 

)f those with axillary node * {,ae^of those 

16 6.6 pOT cent cent sun’ived, 

rithout such mvolvement /A ■ ^ jt „as 

, highly significant scirrhous 

mt materiaUy different m medullary 

onus. . triinm 5 survived 

Group II included 8 patients, 
ive years and 2 for nine years treatment 

Group III, 46 patients, ^°“yLrs. but half 

,„ly: 11 -5.2 per cent sur^av’ed five 
if these died within the ne.\t t'^ („.itli axillary 

orresponding figure for oP'^tated t 

i. 26 * «■« to. to 

ignificant, there is considerate 5 

iperation adds to the salvage r^^ ^^ ^ jACons, 
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Roentgen Treatment of Carcinoma of the Larynx and 
Hypophorynx and Its Results. S. Mustahnllio. Acln 
radiol. 2S: 13-32, Feb. 29, 19 H. (In German.) 

A total of 201 eases of carcinoma of the larynx and 
37 cases of carcinoma of the hypophnrynx were ob- 
ser\-cd at tile Central Institute for Radiation Therapy 
in Helsinki (Finland) during the years 103G to 19-13. 
With a single exception, these were treated by x*rays 
(180 kv., 4 ma., tin filter, 40 cm. distance, field s«c 
G X 8 or 8 X 10 cm.), daily doses of 27)0 to 300 r/skiii 
being given to two opposing fields up to a total of 0,000 
to 7 ,000 r / skin w ithiu one mouth . 

Five-year cures were obtained in 21 (33 per cent) of 
6G patients suffering from carcinoma of the larynx, 
while only 1 patient out of 12 with carcinoma of the 
hypopharynx was free of symptoms after five ye.ars. 
Metastases rccognitcd prior to the institution of ir- 
radiation did not exercise any considerable influence on 
the results of tlierapy. In cases in which tracheotomy 
had been perfonned prior to irradiation, the results 
were about the same as those obtained in Stage III 
carcinomas. F. Ei-linger, M.D. 

Method of Roentgen Treatment of Mediastinal and 
Pulmonary Tumors. Erik Luiidstrom. Acta radiol. 
24: 462-468, Dee. 31, 1943. (In German.) 

Since the position of the thoracic organs is somewhat 
variable, the author plans the treatment of intrathor- 
acic neoplasms by first taking a plaster mold of the 
tliorax at the level of the tumor and transferring it to 
a paper. The position of the growth and of the organs 
is then plotted, with the aid of roentgenograms in 
various positions and orthodiagrams, and the Iicains 
are directed onto the body on the basis of this plan, 
using a mechanical caliper for centering. [A hard 
way to do it! — L.G.J,] 

In the treatment of bronchial carcinoma pneumo- 
thorax on the diseased side is reconimcnded, since, 
with collapse of the lung, the mediastinal nodes and 
growth are brought closer together and therefore re- 
ceive a more equal dose, Lewis G. Jacobs, M.D. 

Roentgen Diagnosis and Radiation Therapy of 
Sarcoma of the Stomach, with Special Consideration of 
Lymphosarcoma and Reticulum-Cell Sarcoma. Gosta 
Forssman. Acta radiol. 24: 343-373, Oct. 31, 1943, 
{In German.) 

After reviewing the pathology and clinical aspects 
of sarcoma of the stomach, the author gives the case 
histories of 9 patients treated at the Radiumheminet 
in Stockholm. The series included 4 reticulura-cell 
sarcomas, 2 lymphosarcomas, and 1 case each of 
plasma-cell sarcoma, fibrosarcoma, and myosarcoma. 
The differential diagnosis between these and other 
tumors of the stomach is discussed. 

Preoperative roentgen treatment is considered de- 
sirable but in some instances is impossible due to diag- 
nostic difficulties. Operable cases were treated by 
gastric resection and postoperative irradiation (0.5 mm. 
topper or tin filtration; SO to 60 cm. distance). The 
^ily doses varied between 250 and 400 r measured on 
arid the total doses amounted to 2,500 to 
,000 r (skin) delivered within four to six weeks to 
^ch of 2 anterior and posterior fields. Supplementary 
tries Were given two or three months later in some 
^ patients with gastric sarcomas which were 
radiosensitive, 3 died within the first two 
" s, while 4 had remained symptom-free eight. 


seven and rine-half, two, and two and one-lmlf years, 
respectively. 

Of interest are some nicasurcmcnts, made by tlie 
author in coUaiioralion with Dr. Robert Thoraeus, of 
the -x-ray dose in Hie cavity of tlie stomach of patients 
during roentgen diagnosis. Under tlie experiiiicntai con- 
ditions (86 kv., 200-2.50 ma., field 24 X .30 cm., 1.0 mm. 
A1 filter, 70 cm. focus-skin distance) it was found that 
only 1.6 per cent of the skin dose (skin of the hack) 
reaches tile gastric cavity. F. Em.i.s'Gek, M.D. 

Recurrences After Radiation Therapy of Carcinoma of 
the Uterine Cervix. Sven Hultbcrg. Acta radiol. 25: 
59-80. Feb. 29, 1944. (lii German.) 

A total of 458 c.ascs of carcinoma of tlic cervix were 
observed in the Radiological Clinic of the University 
of Lund (Sweden) during the years 1927-37. Of 
tliesc, 451 received mdiolhcrapy. Up to 1932, treat- 
ment was c-xcliisively by radium according to the 
Ratliiimliemniet (Stockholm) technic. From 19.33 on, 
combined therapy with radium and roentgen rays was 
employed. One hundred and forty-four patients, or 
3 1.4 per cent, were symptom-free after five years. 

The author’s study of recurreiicc was based on 535 
patients treated during the years 1927-39. Of these, 
28l were symptom -free for various periods following 
trcaUncnt. lii 90 (32 per cent) of these primarily 
symptom-free cases, there was eventual recurrence. 
Twenty-five per cent of the recurrences involved the 
cervix, the portio, or the foniiccs; 17 per cent the 
parametrium and the pelvic wall. Local recurrences 
associated with metastases elsewhere were seen in 33 
per cent of the scries, and recurrences in other areas 
than those mentioned occurred in 19 per cent. In 6 
per cent of the cases the recurrences could not be local- 
ized. Sixty per cent of the recurrences were observed 
within two years of treatment, and 84 per cent witliin 
tlirec years. Only 7 per cent are classified as late re- 
currences, /.e., after five years. 

Of 10 patients on whom hysterectomy was per- 
fonned following irradiation, 12 were symptom-free 
three to eight years after operation. On the basis of 
this admittedly small number of observations, the author 
discusses the possibility of reducing the risk of recur- 
rence by radiation therapy followed by surgical in- 
tervention on a larger scale. F. Ellinger, M.D. 

Radiation Therapy in Chronic Leukemia. T. G. 
Clement. Illinois M. J. 87: 84-88, February 1945. 

The response of chronic myeloid and lymphatic 
leukemia to short-wave radiation is explained on a 
cytologic basis. In the order of their sensitivity to 
the action of such radiation, lymphoid cells come first, 
followed by polymorphonuclear leukocytes or bone 
marrow cells. All other cells and tissues are more 
resistant. 

The first consideration in treatment of the chronic 
leukemias is the physical condition of the patient. 
Thus, the discomfort due to enlargement of the spleen 
should receive attention before the laboratory findings, 
of which the patient is unaware. Slow and careful 
irradiation will "slowly, it is true, but surely” relieve 
the symptoms. Avoidance of radiation sickness by 
the use of small initial doses is of paramount impor- 
tance. If this precaution is not observed, the patient, 
instead of being moderately comfortable, becomes 
definitely ill, with a pernicious mental association of 
treatment with radiation sickness. 
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The first dose, usually given over the spleen, should 
not exceed 100 r. The author finds 75 r sufficient in 
most cases (135 kv.p., 6 mm. A1 filtration). A second 
treatment is given after a week or ten days, and sub- 
sequent treatments are spaced in accordance with 
the symptomatic response or modification of the blood 
picture. The second treatment may be given to the 
marrow of one of the long bones or, if there is sternal 
pain, over the sternum, or the spleen may be treated 
again. After three or four treatments an accurate 
estimation of the patient’s susceptibility to therapy 
may be made and a proper plan of action formulated. 


In chronic lymphatic leukemia, enlarged lymph 
nodes usually call for attention first, either for cosmetic 
reasons or because they are producing symptoms, the 
main consideration here, also, being to the patient’s 
comfort and well-being. Enlarged nodes distant from 
the treated areas often regress spontaneously. As 
in myeloid leukemia, the dose is kept down to 75 or 
100 r, and a single area is treated initially. 

In the ensuing discussion, the author stated that 
over a 17-year period he had 12 patients with leuke- 
mia who lived 12 years and 5 who lived nearly 15 years. 

Lester M. J. Freedman, M.D. 


RADIATION EFFECTS 


Fluoroscopic Hazards, Including Use of Unprotected 
Radiographic Screens. Charles F. Behrens. U. S. 
Nav. M. Bull. 44: 333-340, February 1945. 

■ The author states very clearly the dangers of fluoros- 
copy. He has shorvn by careful measurements the 
total amount of radiation which wUl be .received by 
the patient under different fluoroscopic conditions, as 
well as the amount which can be expected to be re- 
ceived by the operator. In addition to measurements 
on the ordinary fluoroscopic machine, he checked the 
amount of radiation which would pass through an 
intensifying screen in a cassette, since these have been 
used for emergency fluoroscopic work. Under such 
conditions, the operator would be without the protec- 
tion of the lead glass normally present on a fluoroscopic 
screen. It is believed that such a set-up should be 
used only in extreme emergencies and then for only 
very short exposures and that under no conditions 
should it be employed as a routine measure. 

The author recommends many protective measures, 
most important of which are: (1) good dark adapta- 
tion of the eyes; (2) use of moderate current; 75 kv.p. 
and not over 4 ma.; (3) intermittent exposure; (4) 
keeping the size of the field small; (5) keeping the 
hands out of the direct x-ray beam; (6) use of alumi- 
num filtration; (7) use of lead-impregnated apron 
and gloves; (8) use of dental film as a test for amount 
of exposure; (9) frequent blood counts of the opera- 
tors; (10) good ventilation of the fluoroscopic room. 
He warns against the use of any fluoroscopic apparatus 
by untrained personnel. 

Bernard S. Kalayjian, M.D. 

Subsequent Degenerations after Fractional Pro- 
tracted Roentgen Irradiation. Olof Sandstrdm. Acta 
radiol. 24: 289-294, Aug. 31, 1943. (In English.) 

In evaluating new forms of radiotherapy, it is neces- 
sary to take into account the late changes which may 
appear. The time factor must be considered in re- 
lating damage to dose. Zuppinger’s numerical esti- 
mate (Strahlentherapie 70: 361, 1941 and 71: 183, 
1942) is used here for this purpose. For example, if a 
20-day distribution of dose is taken as unity, a 40-day 
distribution will permit a dose 1.3 times higher. Zup- 
pinger’s general conclusions are cited, as follows: 

1. ■ Five years is insufficient for evaluation of dam- 
age, both degeneration and improvement occurring 
after that time. 

2. The degree of primary damage is not well cor- 
related with the degree of late damage. 

3. Individual sensitivity variation is =*= 15 per cent. 


4. The skin of W'omen is 20 to 25 per cent more 
sensitive than that of men. 

5. Tissues will tolerate operation after fractional 
protracted irradiation. 

6. A dose of 3,300 r in 20 days leads to no definite 
late degeneration ; 3,900 r in 20 days is the dose for 
epilation and moderate telangiectasis; 4,600 r or over 
in 20 days leads to skin atrophy and induration. 

7. Atrophy of the lymphoid tissue at the base of 
the tongue appears readily but persists only with doses 
above 4,500 r. Telangiectasis of the vocal cords ap- 
pears after 3,200 r, but mucosal edema and induration 
only with doses in excess of 4,500 r. 

• The author reports five cases treated with the follow- 
ing factors: 164 kv., 4 ma., Thoraeus filter, 60 to 70 
cm. F.S.D., h.v.l. 1.7 mm. copper, intensity 5 r/min. 


on the skin and 3 r/min. in the tumor. 

In Case 1, a squamous carcinoma of the hypo- 
pharynx, the skin dose was 4,500 r and the tumor dose 
4,600 r. Two years after treatment telangiectasis of 
the vocal cords developed, and after five years t e 
epiglottic mucosa was atrophic and pale. The re 
duced tumor dose,” i.e., reduced to fractionating ovff 
20 days, was 3,500 r. In Case 2, a cancer of the ej^ 
pharynx with cervical metastases, a tumor dose o , 
r was given, a skin dose of 3,600 r, and a skin 
the cervical lymph nodes of 5,200 r. The ^ , 
doses” were 4,100 r, 2,400 r, and 3,900 r, Lian- 
After seven years the only damage was a shg 
giectasia of the neck fields. Case 3, a reticulu^' 
sarcoma of the epipharynx ,‘=ervical nietast« . 
received a tumor dose of 4,770 r (‘ 
and a skin dose of 4,400 r (“reduced,” 2,900 r)^ Th«e 

was no late damap after five >;“/too?'(“reduced,” 
,vith parakemloSB 

with no late damage after six ywrs. estimate of 

The author believes that ^uPPiug protracted 
the efiect of the time factor on the d 
.•rTorNatlnn IS accurate. DEWiS er J 


dan malarial parasite J irradiated 
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distance, 1,450 r per minute). Trophozoitc.s were in- 
activated b 3 ' 20,000 r but not by 10,000 r; sporozoites 
were inactivated by 8,000 r but not by 0,000 r. Troph- 
ozoite suspensions c.\poscd to 2,000 to 8,000 r pro- 
duced infections characterized by lengthened prepatent 
periods and lengthened survival times. 

Therapeutie irradiation of infected chickens (200 kv., 
20 ina., 0.25 imn. Cu -f 1.00 mrn. Al, 40 cm., 08 r per 
minute) had no significant effect on the outcome of 
the infection. 

Human blood infected with Plasmodium malariac 
and exposed to 5,000 r failed to produce an infection 
in a susceptible patient. 


Experimental Roentgen Injury. I. Effects on the 
Tissues and Blood of C3H Mice Produced with Single 
Small Whole-Body Exposures. II. Changes Produced 
with Intermediate-Range Doses and a Comparison of 
the Relative Susceptibility of Different Kinds of 
Animafs. m. Tissue and Ceffufar Changes Brought 
About with Single Massive Doses of Radiation. IV. 
Effects of Repeated Small Doses of X-rays on Blood 
Picture, Tissue Morphology, and Life Span in Mice. 
Paul S. Henshaw’. J. Nat. Cancer Inst. 4: 477-484, 
48^501, 503-512, 513-522, April 1944. 

A series of experiments is recorded in which the 
author sought to correlate certain blood and tissue 
changes due to roentgen irradiation on a time basis. 
The first studies were of alterations produced in C3H 
mice by whole body irradiation with a single dose of 
50 r (200 kv., 20 ma., 0.5 mm. Cu and 1.06 mm. Al, 
105.3 cm. distance, 8 r per minute). Faint but never- 
theless detectable blood and tissue changes were ob- 
served. A slight leukocytosis developed in two to four 
hours, followed within eight to twelve hours by a mild 
but persistent leukopenia, due largely to a reduction in 
lymphocytes. A small amount of nuclear debris was 
seen in the lymph nodes at two to four hours, but this 
disappeared and a mild hyperplasia occurred in eight 
to twelve hours. The seminiferous tubules of the testis 
showed a significant reduction in spermatogonia and 
primary spermatocytes at one w'eek and of secondary 
spermatocytes at two weeks. Regeneration took place 
and the tubules appeared normal in four to six weeks. 

Mice and guinea-pigs were then submitted to larger 
doses — those commonly used in therapy — up to 400 r. 
For the mice the factors were as in the earlier experi- 
ments except that the distance was reduced to 50 cm., 
making the intensity 38 r per minute. For the guinea- 
pigs two x-ray beams were employed and the intensity 
was 71 r per minute. Generally changes of the same 
kind were observed in the peripheral blood, lymph 
nodes, spleen, bone marrow, and testes in both the mice 
(two strains) and guinea-pigs, consisting in a loss of 
functional cell elements followed by a slow return to 
normal if the damage was not too severe. All the ani- 
mals showed a fall in the lymphocyte level. The 
neutrophil level was also reduced, but with certain 
differences in the three groups. Lymphoid tissues 
showed loss of small lymphocytes in the first tiventy- 
four hours, with return to normal in two to six weeks or 
longer. There was a similar loss of parenchym^atous 
tells in the bone marrow, resulting in the formation of 
extensive blood sinuses, with recovery extending over 
six Weeks or more. In the testes the first elements to 
disappear were the primary spermatocytes. With 
the higher doses these were completely lost and there 


Was a distinct thinning of spermatogonia. As time 
passed, the secondary spermatocytes disappeared, ow- 
ing in part or entirely to further maturation. Re- 
generation took place through reappearance of the cell 
types in the order of maturation — spermatogonia alone 
first, then spermatogonia and primary spermatocytes, 
and finally all three types, ivith the eventual appearance 
of mature sperm. 

Comparing the observation on the different tissues, 
the author concludes that in each instance regeneration 
started from primitive cell forms that had survived 
irradiation fatal to other cells. As in the earlier experi- 
ment, leukocyte reserves appeared to prevent the 
peripheral blood picture from reflecting exactly the 
condition of the hematopoietic tissue in those animals 
receiving low dosage. Incidentally, the differences in 
response of the different groups of animals were suffi- 
cient to indicate the necessity of using homogeneous 
groups for critical studies. 

In a third set of experiments, on mice, guinea-pigs, 
and rabbits, much larger amounts of radiation were 
used, 25,000 and 50,000 r being given in a single dose 
at an intensity of 250 r per minute. With such massive 
doses, “the devastation produced in the animal’s tissues 
in the brief period of 3 hours was almost unbelievable. 
There was no tissue in the body which did not suffer; 
even the most resistant of tissues such as brain and 
muscle showed marked damage.’’ Guinea-pigs ex- 
posed to 50,000 r died approximately three hours after 
irradiation was begun; rabbits died in three to six 
hours after irradiation; mice in twenty-four to forty- 
eight hours. Death appeared to result from a dis- 
tinctive type of shock quite apart from that usually 
seen following trauma, burns, and other injuries. It 
was characterized by generalized toxemia, hyper- 
thermia, hyperesthesia with intermittent seizures, and 
cyanosis. Tissue sections showed extensive nuclear 
and cytoplasmic degeneration followed by parenchy- 
matous cell loss. 

Finally mice were treated with repeated small doses 
of radiation, 5, 10, 15, 20, and 25 r being given daily 
until the death of the animal (8 r per minute). Various 
progressive and terminal changes were observed. 
There was a fall in leukocyte level due mainly to 
lymphocyte loss and varying progressively as treat- 
ments proceeded and directly with the size of the daily 
dose. Shortening of the life span was noted, the degree 
of which also varied with the daily dose. Leukemia 
developed in some of the mice receiving 15 and 20 r 
daily. 


Experimental Roentgen Injury. V. Effects on 
Hematopoietic Reserves and Regenerative Capacity. 
Paul S. Henshaw, Jean W. Thompson, and Henry L. 
Meyer. J. Nat. Cancer Inst. S: 233-247, February 
1945. 

The experiments described here , (continuing the 
studies described in the preceding abstract) were de- 
signed to deal with subliminal effects of radiation and 
the reserve capacities of certain tissues. Two-to- 
three-months-old C3H mice were used exclusively. 
Samples of 40 animals were given single acute doses 
applied to the whole body. The dosage pattern was 
as follows: 12 1/2 r administered twice weekly, 25 r 
once weekly, 50 r at fortnightb’’ intervals. In addition 
to the preceding dosages, 100, 200, and 400 r per treat- 
ment were employed. 
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The lymphocyte level' was used as a guide. Treat- 
ment was continued until the lymphocytes dropped 
significantly^ below 4,000 cells per cubic millimeter, at 
which time they were discontinued until the lympho- 
cyte level rose above 4,000 for two consecutive weekly 
counts. The following trends were revealed; (1) The 
number of treatments required to lower the lympho- 
cyte level to 4,000 or below became less and the period 
of recovery became longer as the experiment progressed. 
(2) Eventually all of the animals tended to pass into a 
persisting lymphopenia. (3) In each case, irrespective 
of the size of the treatment dose, this condition oc- 
curred when the accumulated dose reached 300 to 500 r. 

Ellwood ' W . Godfrey, M.D. 

Effect of Ionizing Radiations on the Broad Bean 
Root. V. The Lethal Action of X Radiation. L. H. 
Gray, John Read, and M. Poynter. VI. Summation of 
the Effects of Radiation of Different Ion Density. 
L. H. Gray and John Read. Brit. J. Radiol. 16: 125- 
128, April 1943; 17: 271-273, September 1944. 

In these two papers, the authors continue the account 
of the experiments outlined in earlier contributions 
(Abst. in Radiology 41: 526, 1943). In the first they 
discuss the lethal action of x-rays on the root of the 
broad bean, Vida faba, and in the second the effect of 
combinations of neutron and gamma radiation and of 
alpha and x radiation. The latter pair were the more 
thoroughly studied. The combination of neutron and 
gamma radiation was slightly more effective than either 
radiation alone, while the alpha and x radiation in 
combination were slightly less effective than either 
alone. 

These findings confirm the theory that the lethal 
effect of all four radiations depends on the same primary 
injury and the efficiency depends upon the differences 
in the amount of ionization and the spatial distribution 
of the ions. SraxEY J. Hawley, M.D; 

Experiments with Mammalian Sarcoma Extracts in 
Regard to Cell-Free Transmission and Induced Tumor 
I mm u ni ty: A Siunmary. Carl Krebs. Acta radiol. 24: 
190-197, June 15, 1943. (In English.) 

This article is a summary of the work done by Krebs, 
Harbo, and Thordarson on mouse leukosis and pub- 
lished in ftdl as a separate supplement to Acta Radi- 
ologica (Supplementum XLIV). 

The object of the investigations was to find out 
whether experimental animals (mice) which had been 
inoculated with cell-free extracts, adsorbates, ascites 


fluid, etc., without developing tumor growth or leukosis 
were more or less susceptible to subsequent abdominal" 
inoculations with tumor-cell-containing ascites fluid 
than mice which had not been so pre-treated. 

The results were different in two groups of animals. 
In the one group in which the animals had been in- 
oculated with adsorbates of aluminum hydroxide, 
carbon or diatomaceous earth, there was practically no 
difference regarding the percentage of tumor "takes” 
between pre-treated animals and non-treated controls. 
In the second group, where the mice had been previ- 
ously inoculated with cell-free extracts or their residual 
solutions, the proportion of cases in which the subse- 
quent injection of ascites fluid produced tumor growth 
was so very much smaller than in the controls that it 
appeared probable that the pre-treatment with cell- 
free material had induced an increased tumor resistance. 

Among the experiments carried out was one in which 
the tumor-cell-containing material wms irradiated prior 
to inoculation. Growth was obtained in 6 cases after 
irradiation with at least 4,260 and 6,860 r, but tissue 
irradiated with larger doses gave negative results. 
Since much greater amounts of radiation are required 
for the inactivation of a virus than of tumor tissue, the 
results obtained are not considered sufficient basis for 
assuming a virus as the cause of the tumor in question. 
Other experiments pointed to a similar conclusion. 

E. A. ScHsnDT, M.D. 


Studies on Synergism of Leukemogenic Agents in 
Mice. Henry S. Kaplan and Arthur Kirschbaum. 
Proc. Soc. Exper. Biol. & Med. 55: 262—264, April 1944. 

Furth and Boon (Science 98: 138, 1943) recently re- 
ported a synergistic effect of methylcholanthrene and 
irradiation in the production of leukemia in 
hybrids. In the present study, strain Dba and strain F 
mice were used to determine whether this obserx’ation 
held true in other susceptible mice. The strain F mice 
received a total of 720 r whole body irradiation in nine 
daily doses of 80 r (140 kv.. 30 cm. skin-target distance, 
2 mm. A1 filter), while the more hardy Dba animals re- 
ceived a total dose of 880 r. In one group of mice, 
irradiation alone was used, in a second 0.5 per cen 
methylcholanthrene was applied percutaneously m 
weekly, and a third received both types of treatment, 
the first application of carcinogen being pven on 
first day of irradiation. It was found that 
conjunction with methylcholanthrene failed to incr^e 
the incidence or accelerate the onset of care S 
induced leukemia in the strains studied. 
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BYRON, ROBIN A. See LIPMAN, BERNARD L. 
BYSSINOSIS. See Cotton Industry 


C 


CALCANEUM 

fractures 

— oblique projection for roentgen examination of talo-cal- 
canean joint, particularly for intra-articular fracture of 
calcaneus (ab), W, Anthonsen, Dec., G38 
CALVARIUM. See Cranium 
CALVl&’S DISEASE. See Osteochondritis 
CAMERON, DAVID R., and KERLEY, PETER J.: Radiological 
diagnosis of myocardial infarction (ay. Oct., 413 
CAMP, JOHN D., and MORETON, ROBERT D,: Radiation 
necrosis of the calvarium; report of five cases, Sept., 213 
CAMPBELL, RALPH E.: Outlet contraction with especial em- 
phasis on the typical funnel pelvis (ab). Sept., 314 
CANCER 

See also Sarcoma; Tumors; and under names of organs 
— American College of Radiology, regional course on cancer, 
Dec., 617 

— endocrine glands and cancer(ed), Hugh F. Hare, Oct., 39G 
— neurosurgical procedures for relief of pain in advanced can- 
cer, W. Gayle Crutchfield, Sept., 253 
— origin of cancer in man (ed). Shields Warren, Dec., 614 
— Second Mexican Congress, Dec., 616 
metastases 

— roentgenologic appearance and pathology of intrapulraonary 
lymphatic spread of metastatic cancer (ab), H. Peter 
Mueller and Ronald C. Sniffen, Dec., 625 
radiotherapy / . v i • /-. t- * 

— adequate x-ray and radium dosage (ab), Edwin C. Ernst, 
July, 104 

— teamwork; Mackenzie Davidson lecture (ab), H. S. Souttar, 
Oct., 423 

CARBON DIOXIDE ^ . 

— radon-carbon dioxide ratio (in breath) as an index to exce^ 
sive radium absorption (ab), Frank E. Hoecker, Aug., 212 
CARDIOSPASM. See Stomach, cardiospasm 
CARDIOVASCULAR SYSTEM , ^ .u . 

— -circulation through the heart, the big vessels and the pul- 
monary circulation, simultaneously recorded by cine- 
matography and electrocardiography (ab), Nils Wester- 
mark, July, 92 ..... J-., 

— mixing and flowing capacity of water-soluble contrast media 
in vascular and cardiac investigation (ab), oven K. 
Kjellberg, Dec., 641 , , ^ 

CARLSON, GLENN D.: Meckel’s diverticulum: preoperative 
roentgen diagnosis (ab), July, 93 
CARSON, &. J., and WEBB, A., Jr.: Congenital lung cjst 
complicated by pyopneumothorax (ab), Aug.. 


CARTILAGE See Epiphyses 

CARTY, JAMES B. Sec SHALLOW, THOMAS A. 

CASEY, ADRIAN V. See LIPMAN; BERNARD L. 
CASTBERG, H. T. See BUSH, A. F. 

CATHODE RAYS 

— dangers inherent in scattered cathode rays (ed), Dec., 615 
CAUDA EQUINA. See Spinal Cord 

CAVE, HENRY W*; Infiammatory lesions of the small intestine 
(ab). Dec.. 032 
CECUM 

— -clinical significance of deformity of the cecum in amebiasis, 
Ross Golden and Paul Ducharrae, Dec., 565 
CELLULITIS 

— chemotherapy and x-ray radiation in treatment of cellulitis 
of head and neck (ab), Samuel S. Wald, Sept., 317 
CELOTHELIOMA. See Tumors, mesothelioma 
CEREBELLUM 
tumors 

— basilar impression resembling cerebellar tumor case (ab), 
Donald L. Custis and A. Verbrugghen, Oct., 410 
CHAPMAN, CLEMENT L. See SCHLINK, HERBERT H. 
CHAPMAN, DON W.; Primary atypical pneumonia. Report 
of forty-seven cases (ab), July, 86 
CHARLTON, E. E. See COOLIDGE, W. D. 
CHEMOTHERAPY 

— chemotherapy and x-ray radiation in treatment of cellulitis 
of head and neck (ab), Samuel S. Wald, Sept., 317 
CHENAULT, HARVEY. vSee WACHOWSKI, T. J. 

CHEST. See Thorax 
CHILDREN 

See also Infants 

— degree of kinship and pattern of ossification. Longitudinal 
x-ray study of the appearance pattern of ossification cen- 
ters in children of different kinship groups (ab), Earle 
L. Reynolds, Dec., 635 

— early recognition of endocrine disorders in childhood by 
roentgenograms of the wrist to determine the "ossification 
index" (ab), Donald W. Leonard, Sept., 312 
— ossification sequences in identical triplets. Longitudinal 
study of resemblances and differences in ossification pat- 
terns of a set of monozygotic triplets (ab), Lester W. Son- 
tag and Earle L. Reynolds, Dec., 635 
— radiologic picture of acute invagination of small intestine 
in children (ab), Jens M. Nordentoft, Dec., 633 
— roentgen studies of the heart in asthmatic children (ab), 
V. J, Derbes and H. T. Engelhardt, Aug., 202 
— roentgenologic diagnosis and treatment of intussusception 
in children (ab), Hans Hellmer, Dec., 633 
— value of the barium enema in the diagnosis and treatment 
of intussusception in children (ab), Jens M. Nordentoft, 
Dec., 633 

— x-ray appearance and prognosis of infant tuberculosis (ab), 
Torfinn Deostad, Dec., 624 
CHLORINE 

— mediastinal emphysema resulting from e.xposure to pul- 
monary irritant (chlorine gas) (ab) , Raymond W. Monto 
and Paul S. Woodall, July, 91 

CHOLECYSTOGRAPHY. See Gallbladder, roentgenography 
CHOLELITHIASIS. See Gallbladder, calculi 
CHORDAE TENDINEAE. See Mitral Valve 
CHRISTIANSEN, THOROLF. See STEINERT, RAGNAR 
CINEMATOGRAPHY. See Cardiovascular System 
CIPOLLARO, ANTHONY C.: The earliest roentgen demonstra- 
tion of a pathological lesion in America, Nov., 555 
CIRCULATION. See Cardiovascular System 
CLARK, GEORGE L.: A half century of roentgen rays in indus- 
try, Nov., 539 

CLARKE, HAROLD M. See EMMERT, FREDERICK V. 
CLEMENT, T. G.: Radiation therapy in chronic leukemia (ab), 
Dec., 643 
CLINICS 

— indispensability of routine .x-ray examinations of the chest 
in a general clinic (ab), Robert G. Bloch and W^illiara B. 
Tucker, July, 85 

COATNEY, G. ROBERT. See BENNISON, B. E. 

COBURN, DONALD E.: Severe osteitis fibrosa cystica with 
parathyroid tumor. Report of a case of fifteen years' 
duration (ab), Aug., 205 

COHN, BERNARD N. E.: Painful shoulder due to lesions of the 
cervical spine (ab), Aug., 207 

COLD 

— war casualties from prolonged exposure to wet and cold 
(ab), Russel H. Patterson and I'red M. Anderson, Oct., 
420 

COLON 

See also Intestines 
cancer 

— carcinoma and lymphosarcoma of colon. Case of lympho- 
sarcoma of descending colon (ab), Benjamin T. Tilton, 
Sept., 311 

— roentgenological manifestations (ab), I.awther J. W'^hite- 
head, Dec., 634 
dilatation 

— volvulus of megacolon reduced during barium enema ex- 
amination, Abraham Melamed, Oct., 392 
diverticula. See Intestines, diverticula 
fistula. See Fistula 
obstruction. See Sigmoid, cancer 
tumors 

— carcinoma and lymphosarcoma. Case of lymphosarcoma 
of descending colon (ab), Benjamin T. Tilton, Sept.. 31 1 
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COLON, tumors — cont. 

— multiple polypoid disease of colon and rectum (ab), H. L« 
Pugh and J. V. Nesselrod, Oct., 415 
volvulus. See Intestines, volvulus 
COMPTON, ARTHUR H.: Modern physics and the dis* 
coveo' of x-rays, Nov., 534 
CONE, W. V. See PEIRCE, CARLETON B. 

CONROY, THOMAS F., and WALKER, JOHN H.; Congenital 
solitary kidney: case reports and consideration of mili- 
tary significance (ab), Oct., 421 
CONTRAST MEDIA 

See also Iodine and Iodine Compounds; Spinal Canal Roent- 
genography 

—mixing and flowing capacity of water-soluble contrast media 
in vascular and cardiac investigation (ab), Sven R. 
Kjellberg, Dec., 641 
CONVULSION THERAPY 

— mechanical accidents during convulsion therapy (ab), Celso 
Pereira da Silva and Paulo Ferreira de Barros, Oct., 420 
COOK. JAMES C. See KINZER, RICHARD E. 

COOLIDGE, W. D., and CHARLTON, E. E.: Roentgen-ray 
tubes, Nov. 449 

CORSCADEN, JAMES A.: An evaluation of radiation in the 
treatment of carcinoma of the corpus uteri (ab), Oct., 423 
COSTEN, JAMES B.; Diagnosis of mandibular joint neuralgia 
and its place in general head pain (ab). Sept., 302 
COTTON INDUSTRY 

— occupational illnesses; chronic respiratory problems (ab), 
Wayne L. Ritter and Morris A. Nussbaum, Dec.. 627 
CRAMER, FRITZ, and McGOWAN, FRANCIS J.: Role of the 
nucleus pulposus in the pathogenesis of so-called recoil 
injuries of the spinal cord (ab), Aug., 206 
CRANIUM 

See also Frontal Bone; Temporal Bone 
• — radiation necrosis of the calvarium: report of o cases, John 
D. Camp and Robert D. Moreton, Sept., 213 
— roentgenographic evidence of relief of chronic increased 
intracranial pressure following a Torkildsen operation 
(ab), Eric Oldberg, July, 84 
tumors 

— eosinophilicgranuloma (ab). John Raaf, Sept., 302 
— osteogenic sarcoma, L. H. (Garland, July, 45 
— sympathicoblastoma of the suprarenal gland with metas- 
tases to cranium and the tubular bones (ab), Thomas 
Rosendal, July, 94 
wounds and injuries 

—bone rarefaction after skull injuries, Julian Arendt, Dec,, 008 
CRUTCHFIELD, W. GAYLS: Neurosurgical procedures for the 
relief of pain in advanced cancer, Sept., 253 
CRYSLER, W. E. See MORTON, H. S. 

CULOTTA, CHARLES S. See LOWMAN, ROBERT M. 
CULP, ORMOND S.: Renal ectopia; report of G cases (ab), 
July, 97 

CUSHING SYNDROME 

— fome effects of testosterone, testosterone propionate, 
/Tjcfbyl testosterone, stilbestrol, and .v-ray therapy in a 
p.iucnt with Cushing’s syndrome (ab), Martin L. Deakins, 
Harry B. Friedgood, and Joseph W, Ferrebee, Aug., 210 
CUSTIS, DONALD L.. and VERBRUGGHEN. A.: Basilar im- 
pression resembling cerebellar tumor (ab), Oct., 410 
CYSTS. See Lungs: Mediastinum 


d’ABREU, A, L., LITCHFIELD, J, W,, and HODSON, C. J.: 

Intrathordcic metallic foreign bodies (ab), July, 86 
DANKMEIJER, J , and RETHMEIER, B. J.: Lateral move- 
ment in the atlanto-axial joints and its clinical significance 
fab). Oct.. 410 

LOUIS R.; Hydatid cj'sts of lung (ab), Sept., 306 
DEAKINS, MARTIN L., FRIEDGOOD, HARRY B., and FER- 
REBEE, JOSEPH W.; Some effects of testosterone, 
testosterone propionate, methyl testosterone, stilbestrol, 
and x-ray therapy in a patient with Cushing*s syndrome 
(ab), Aug., 210 

DEAN, ARCHIE L., and ABELS, JULES C.: Study by the 
newer renal function tests of an unusual case of hyper- 
tension following irradiation of one kidney and the relief 
J oephrectomy (ab). Sept., 318 

DEGLUTITfoK ’ HUEPER, W. C. 

See also Dysphagia 

roentgenography of small Zenker’s diverticula (pulsion, 
diverticula) during v'arious phases of swallowing (ab), 

DENSTAD, TORFINN; Some remarks on the x-ray appearance 
infant tuberculosis (ab) Dec., 624 
DERBES, VINCENT J., and ENGELHARDT. HUGO T,: 
Roentgen studies of the heart in asthmatic children (ab), 
Aug., 202 

See ENGELHARDT, HUGO T. 

cysts. See Tumors, dermoid 

DEW, WALTER A., and WOOTEN, JAMES H„ Jr.; March 
fractures, a series of fifty-eieht (ab) Aue . 207 
DEXTER LEWIS. See PETERS, ®JoWh. ‘ 

DIAPHRAGM 

. Jesions of di.'ipbraffm, with special reference to eventration 
and report of 3 cases (ab), Richard E. ICinzer and James 
C. Cook, Aug. ,203 
hernia. See Hernia, diaphragmatic 


DIERCKS, MELBOURNE W. See HEMPHILL, STUART P 
DIETRICH’S DISEASE. See Epiphyses P- 

DIGESTIVE SYSTEM. See ColoA; Duodenum; Gastri>. 

Intestinal Tract; Intestines; Stomach 
DIVERTICULA. See Esophagus, diverticula: etc, 
DONOVAN, MARK S.: Aletailic foreign bodies in the gall- 
bladder: case report. Sept., 292 
DORMER, B. A., FRIEDLANDER, J.. and WILES, F. J.: 
Bronchography in pulmonary tuberculosis; chronic 
fibroid phthisis — chronic productive tuberculosis (ab) 
Oct.. 412 

DOUB, HOWARD P.: Aseptic necrosis of the epiphs-ses and 
short bones. Roentgen studies (ab), Dec.. 635 
DUCHARME, PAUL. See GOLDEN, ROSS 
DUCTUS ARTERIOSUS 

— preoperative diagnosis of patent ductus arteriosus (ab), 
M. J. Shapiro, Oct., 413 

DUNCAN, J. T., and McKIHLEY, C. SCOTT: Tuberculosis in 
West Virginia industries (ab). Sept., 304 
DUNNER, LASAR; A particular type of tuberculous pulmonary 
cavitation tending to heal spontaneously (ab), Oct., 412 
DUODENUM 
cancer 

— primary carcinoma of third portion (ah), Thomas A. Shadow, 
Sherman A. Eger, and James B. Carty, Sept., 310 
fistula. See Fistula 
DUST DISEASES. See Pneumoconiosis 
DWARFISM 

— dwarfism associated with microcephalic idiocy and renal 
rickets (in child born following irradiation of niatern.il 
pelvis) (ab), S. J. Glass, Aug., 211 
DYSENTERY ^ ^ 

— simulation of chronic bacterial dysentery by paratyphoid B 
infection (ab), Daniel N. Silverman and Alan Leslie, 
Sept., 310 

DYSPHAGIA M 

— sideropenic dysphagia or cancer of the hypopharynxr (aoj, 
Bengt S. Holmgren, Dec., 623 
DYSTROPHY . , 

— studies on diseases of muscle: progressive mt^cular ojs- 
trophy: clinical review of 40 cases (ab), Robert E. bnani:, 
Helena Gilder, and Charles L. Hoagland, Oct., 421 


ECHINOCOCCOSIS. See Heart; Lungs „„™,;nns 

EDDY, C. E., and FARRANT, J, L.: Air absorption corrections 

for soft x-rays (ab), Oct.. 424 .... /om thIv 96 

EDDY, JAMES H., Jr.: March fracture m industry (ab), July, uo 

EDITORIALS 

a new’ kind of rays, Nov., ‘W6 
after fifty years, Nov., 437 

congenital atresia of esophagus, Sept,, 

dangers inherent in scattered cathode ^ 

endocrine glands and cancer, Hugh F* 

neuroblastoma sympatheticum, July, 

origin of cancer in man, Shields arren. l) Annual 

Radiological Society of North America, the 31st Ann 
Meeting, Lewis G. Allen, Oct.,^J/ -^2 

surveys for tuberculosis, Sydney J. j^jpctors as to 

EDLING, LARS: On neglects ffo™ „ (ab), Oct., 423 

symptoms and diagnosis in uterine ^ and ret- 

EDLING, NILS P. G.: lOTufcaW, Aug., 200 

rodiapbragmaUc mfiltrations of the I g v 

EDUCATION, MEDICAL ,,g 

complications, Dec., G03 

^^osUochondritis dissecans of ^ 

H: S. Morton and W. E. Crysler, Sept., 313 
ELECTRONS . . operation of certain 

— x-ray exposure 

electronic tubes (ab), A* ^ 

G. Macpherson, July, Jyb Brachial pain 

• ELLIOTT, A;, and ^,b), Oc,., 

from herniation of ceri icai m 

ELLIsfFRANK. See BREWS, ALAN non-inflammaWry 

ELLIS, JOHN p.: p?nsable.’ (ab), Dec • 63/ 

changes m the spme be rampe ^^j^lj-xON B. 
ELVIDGE, ARTHUR E. See PEIRt- , 

EMBOLISM , b) 

EMMERT, oTcerrical cancer (aW, Jul) . 1 

Diagnosis and treatment ol cer 

EMPHYSEMA , „ , ,i M Low- 

gas) (ab), Raymond W. hlomo 


-spontaneous cniphysema wUh_^P“^“!fl°“ pec., f.25 
organic heart disease (» 
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EMPHYSEMA, medinstinfil— 

— spontaneous mcrlinstinat enipliysenm (ub), Henry ^!tUcr, 
Sept., 307 

ENDOCRINE GLANDS 

See also under names of Rlaiuls, ns Ovary; Parathyroid; 
Thyroid 

—early rccoRtiition of endocrine disorders in childhood by 
roentRcnoprams of tlic wrist to determine the ‘‘ossification 
index” (ab), Donald W. Leonard, Sept., 312 
— endocrine glands and cancer (cd), Hugh P. Marc, Oct., 390 
— synopsis of normal and pathologic physiology, diagnostic 
procedures, and therapy (ab), Kdwnrd C. Ucifenstcin. Jr., 
Julv, 09 
ENEMAT'A 

— value of the barium enema in tlic diagnosis and treatment 
of intussusception in children (nl>), Jens NordentoH, 
Dec., G33 

—volvulus of incgacolon reduced during baritim enema ex- 
ainination, Abraham Melamed, Oct,, 392 
ENGEL, GILSON C.: Diagnostic delay in gastric carcinoma 
(ab), July, 02 

ENGELHARDT, HUGO T., and DERBES, VINCENT J. 
Spontaneous pneumothorax and bronchial asthma (ab), 
July, SO 

See DERBES, VINCENT J, 

enteritis. Sec Intestines, diseases 
EOSINOPHILS 

— tliflerential diagnosis of Ewing’s sarcoma; contribution to 
the knowledge of primary reticulum-cell sarcoma of bone 
and so-called eosinophilic granuloma (ab), C. G. Ahl- 
strom and S. Welin, Oct., dl8 

— eosinophilia with pulmonary disease on return from the 
tropics (ab), J. Apley and G. H. Grant, July, 88 
— eosinophilic granuloma of skull (ab), John Raaf, Sept., 302 
EPICARDIUM. See Pericardium 
epidural SPACE. See Spine, tumors 

epiphyses 

— aseptic necrosis in epiphyses of digital phalanges and meta- 
c.arpal bones (Thiemann's disease; Dietrich's disease) (ab), 
Sigurd Frank, July, 90 

—aseptic necrosis of capital femoral epiphysis following ado- 
lescent epiphyseolysis (nb), Robert D, Moore, Dec., 035 
—aseptic necrosis of epiphyses and short bones: roentgen 
studies (ab), Howard P. Doub, Dec., 035 
— slipping of upper femoral epiphysis: diagnostic and thera- 
peutic considerations (ab), William T. (ireen, Oct.> 419 
— x-ray growth zone studies in the rat tail for the appraisal of 
chondrotropic elTects, J. Gershon-Cohen and Harry Shay, 
July, 56 

EPSTeIN, 'JOSEPH: Aneurysms of the abdominal aorta (ab), 
Dec . 629 

Method for visualizing the blood vessels of nerves and other 
tissues (ab), Oct., 423 

ERIKSON, S,: Arteriographic findings in thrombosis of the in- 
ternal carotid (ab), Dec., 030 

ERNST, EDWIN C,: Adequate x-ray and radium dosage (ab), 
July, 104 

ERSKINE, ARTHUR W.: Organized roentgenology in America, 
Nov., 549 
ERYTHEMA 
nodosum 

— etiology (ab), C. Bruce Perry, Sept., 305 
ESOPHAGUS 
abnormalities 

— congenital atresia (ed). Sept., 294 

— esophageal duplications or mediastinal cysts of enteric origin 
(ab), Wm. E. Ladd and H. Wm. Scott, Jr., Sept., 308 
dilatation 

— mega-esophagus as a cause of mediastinal widening (ab), 
Allan Hurst and Sydney Bassin, Aug., 202 
— pulmonary disease associated with mega-esophagus (ab), 
H. Stephen Weens, July, 90 
diverticula 

— pharyngo-esophageal diverticula (ab), Max. M. Kulvin, 
July. 85 , . J. 

— roentgenography of small Zenker’s diverticula (pulsion di- 
verticula) during various phases of swallowing (ab), 
Bengt S. Holmgren, Dec., 630 
roentgenography . . , . , . x 

—value of contrast filling in examination for goiter (ab). Nils 
Frostberg, Dec., 623 

ESTROGENS . ^ , 

' — some effects of testosterone, testosterone propionate, methyl 
testosterone, stilbestrol, and x-ray therapy m a patient 
with Cushing’s syndrome (ab), Martin L. Deakins, Harry 
B. Friedgood, and Joseph W. Ferrebee, Aug., 210 

Etheridge, f. g. see mimpriss, t. w. 

EVANS, EDWIN C. See LIPMAN, BERNARD L. „„„„„„ 
EVANsI ROBLEY D., HARRIS, ROBERT S., and BUNKER, 
J. W. M.; Radium metabolism in rats, and the production 
of osteogenic sarcoma by experimental radium poisoning 
(ab), July, 106 . . / u\ 

EVANS, WILLIAM A., Jr.: Periosteal lesions in scurvy (ab), 
Dec., 638 

explosions ... . , T- T I. 

— ’immersion blast injury — clinical experiences (ab), E. J.«yie 

Gage, Dec., 632 . , ,_v * u tr a 

—pathology of immersion blast injury (ab), Asher \aguda, 

extremities 

See also Arms; Fingers and Toes: etc. 


blood supply 

— arteriography of peripheral vessels. Technical details (ab), 
J. R. Lcarmonth, Sept., 315 

— complications following arteriography of peripheral vessels 
(ab), Frederick B. Wagner, Jr., July) 99 
— use of radioactive sodium as a tracer in study of peripheral 
vascular disease, Beverly C, Smith and Edith H. Quiraby, 
Oct., 335 

EYES 

— construction of contact lens for localization of intraocular 
foreign bodies (ab), William P. McGuire and Edward C. 
Raffetto, Sept., 310 


F 


FALLENIUS, G()STA: Contribution to the x-ray diagnosis of 
ectopic kidney (ab), July, 97 
The roentgenogram in floating thrombus (ab), July, 98 
FALLON, MARTIN: Aneurysm of the anterior tibial artery. 

With a note on arteriography (ab), July, 98 
FALLOPIAN TUBES 
roentgenography 

— lipiodol intravasation during uterosalpingography with 
pulmonary complications, David Eisen and Jacob Gold- 
stein, Dec., 003 

— ^“lipiodol” pulmonary emboli following hysterosalpingog- 
raphy (ab), Melvin A. Roblee and Sherwood Aloore, Dec,, 
639 


— use of new contrast medium (visco-rayopake) in the female 
generative tract (ab), W. B. Norment, Dec., 639 
FANGER, HERBERT: Pancreatic lithiasis with associated in- 
testinal hemorrhage. Report of a case (ab), July, 93 
FARRANT, j. L. See EDDY, C. E. 

FAT 


— anatomical investigations on distribution of epidural fat in 
lumbar spine: contribution to myelographic differential 
diagnosis (ab), Helge SjOvall, Dec., 037 
FEASTER, ANNETTE, honored, Dec., 017 
FEMUR 

— injury of bones by roentgen treatment of cancer of the uter- 
ine cervix (ab), Frilhiof Truelsen, Aug., 211 
epiphyses. See Epiphyses 
fractures 

— roentgenographic interpretation of what constitutes ade- 
quate reduction of femoral neck fractures (ab), Robert 
T. McElvenny, Oct., 418 

FERGUSON, CHARLES F., and NEUHAUSER, EDWARD B. 
D.: Congenital absence of the lung (agenesis) and other 
anomalies of the tracheobronchial tree (ab), July, 90 
FERREBEE, JOSEPH W. See DEAKINS. MARTIN L. 
FERREIRA de BARROS, PAULO. See PEREIRA da SILVA, 
CELSO 

FIBROMA. See Tumors, fibroma; Uterus, fibroma 
FIBROSARCOMA. See Sarcoma, fibrosarcoma 
FILES, GLENN W. (obit), Dec., 617 

FILLEY, GILES F., HAWLEY, JOHN G., and WRIGHT, 
GEORGE W.: -Toxic properties of silica. I. Broncho- 
constrictor effect of colloidal silica in isolated perfused 
guinea pig lungs (ab), Dec., 020 
FINGERS AND TOES 

— atrophy of terminal phalanges in clubbing and hypertro- 
phic osteoarthropathy, H. Stephen Weens and Charles E. 
Brown, July, 27 

— calcareous peritendinitis: 2 cases with localization to fingers 
(ab), Knud F. Jansen, Dec., 638 
abnormalities. See Arachnodactylia 
epiphyses. See Epiphyses 
FINZI. See MacGREGOR, ALEXANDER 
FISHBACK, H. R., Jr.: Renal dj'stopia due to intra-abdominal 
masses, with a review of. the literature and report of five 
cases (ab), July, 97 
FISTULA 


biliary 

— spontaneous internal fistulae (ab), W. H. Beekhuis, Oct., 415 
bronchocolic 

— case (ab), Russell Buxton and Rachelle L. Kurman, Oct., 412 
duodenocolic 

— non-malignant fistula (ab), James B. McClinton, Aug., 203 
FLUOROSCOPY. See Roentgen Rays, fluoroscopy 
FOOT. See Ankle; Calcaneum; Metatarsus; etc. 
FORAMEN 
occipital 

— platybasia and occipital vertebra causing foramen magnum 
encioachment and resulting neurologic symptoms (ab), 
Lee A. Hadley, Sept., 302 

FORCEY, CLARK M. See HAINES, HARLAN F. 

FOREIGN BODIES 

See also Eyes; Gallbladder, foreign bodies 
— localization (ab), James F. Brailsford, Sept., 315 
— modern achievements of roentgenology in the problem of 
residual projectiles, with special reference to the “bolo- 
scope” (ab) . G. J. van der Plaats, July, 100 
FORSSMAN, GOSTA: Roentgen diagnosis and radiation 
therapy of sarcoma of the stomach, with special considera- 
tion of lymphosarcoma and reticulum-cell sarcoma (ab), 
Dec., 043 

X-ray diagnosis of benign tumors of the stomach (ab), Dec., 


631 

FOSTER, JOHN H.: Fibrosarcoma of the larynx (ab), Sept., 
303 
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FOWLER, EDMUKD P., J*"**. Use of radon to prevent otitis 
media due to hyperplasia of lymphoid tissue and baro- 
trauma faero-otitis) (ab), Aug., 210 

FRACTURES 

See also under names of bones 

— earliest roentgen demonstration of a pathological lesion in 
America, Anthony C. CipoUaro, Kov., 000 
— ^method for studying healing of bone (with radioactive ele- 
ments) (ab), Alfred Marshak and R. L. Byron, Jr., Sept., 
312 

— report of injuries among survivors of airplane crash (ab), 
John S. Thiemeyer, Jr., Dec., G36 

FRANCK, SIGURD; Aseptic necrosis in the epiphyses of digital 
phalanges and metacarpal bones (Thiemann’s disease; 
Dietrich’s disease) (ab), July, 96 

FRICKE, ROBERT E., and WILLUMS, MARVIN M. D.: 
Radon ointment treatment of irradiation ulcers, Aug., 
156 

FRIEDGOOD, HARRY E. See DEAKINS, MARTIN L. 

FRIEDLANDER, J. See DORMER, B. A. 

FRIEDMAN, BERNARD. See ROMENDICK, SAMUEL S. 

FRIEDMAN, MILTON: Supervoltage (one million volt) roent- 
gen therapy at Walter Reed General Hospital (ab). Sept., 
316 

FRONTAL BONE 

— -metabolic craniopathy; clinical and roentgenologic study 
of so-called hyperostosis frontalis interna (ab), A. Groll- 
man and J. P. Rousseau, July, 84 

FROSTBERG, NILS: Value of contrast filling of the esophagus 
in x-ray examination for goiter (ab), Dec., 623 
Volvulus of the stomach (ab), Dec., 631 
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GAGE, E. LYLE: Immersion blast injurj' — clinical experiences 
(ab), Dec., 632 
GALLBLADDER 
calculi 

— --cholelithiasis in sickle cell anemia (ab), H. Stephen Weens, 
Dec., 634 

— nursing: a source of error in cholecystography (ab), Olle 
Olssoa, Dec., 634 

— roentgenologic diagnosis of gallstone ileus, specially as re- 
gards the demoDStratioa of obstructing radiotraosparcat 
concrements (ab), Flemming Ndrgaard, Aug,, 203 
disease 

— radiologic aspect of gallbladder disease (ab), M. C. Sosmao, 
Sept., 311 
foreign bodies 

— metallic foreign bodies; case, Mark S. Donovan, Sept., 292 
roentgenography 

— cholecystographj* with prlodax: dosage and gastro-intes- 
tinal effects, Henrj’ Quastler, Aug,, 190 
GAMMON, GEORGE D. See PENDERGRASS, EUGENE P, 
GANGLION 
cystic. See Bursa 
GANGRENE 

— congenital ileal atresia with gangrene, perforation and peri- 
tonitis in a newborn infant. Staged operations: obstruc- 
tive resection, ileocolostomy and e.xcision of exteriorized 
ileum (ab), Em^tE. Amheim, Dec.. 632 
GARLAND, L. H.; Osteogenic sarcoma of the skull, July, 45 

See MOTTRAM, M. E. 

GASTRO-INTESTINAL TRACT 

See also Colon; Duodenum; Intestines; Stomach 
—cholecystography with priodax: dosage and gastro-intcs- 
tioal effects, Henry Quastler, Aug., 100 
GEIHTO-URINARY TRACT. See &dnej’s; Pyelography; 
Ureters; etc. 

GERSHON-COHEN J., and SHAY, HARRY: X-ray growth 
zone studies in the rat tail for the appraisal of chondro- 
tropic effects, July, 56 

GILDER, HELENA. See SHANK, ROBERT E. 

GLASS, S. J.; Dwarfism associated with microcephalic idiocy 
and renal rickets fab), Aug., 211 
GLASSER, OTTO: Strange repercussions of Rontgen’s dis- 
covery of the x-rays, Nov., 425 

GLENDY, ROBERT E.. BEASER, SAMUEL B-, and HANKINS, 
WALTER D.: Primar3’ atypical pneumonia of unknown 
cause, with unusual manifestations and complications 
(ab), Oct., 411 
GOITER 

See also Thyroid 

— value of contrast filling of esophagus in x-ray e.xamination 
for goiter (ab). Nils Frostberg, Dec., G23 
GOLDEN, ROSS, and DUCHARME, PAUL: The clinical signifi- 
cance of deformitj' of the cecum in amebiasis. Dec., 505 
GOLDFEDER, ANNA: Relationship between morphology and 
x-raj* effects in implants of mouse sarcoma ISO irradiated 
with 5,000 and 60,000 roentgens (in air), July, 49 
GOLDMAN, ALFRED, and ROTH, HAROLD: Spontaneous 
pneumothorax; report of three unusual cases (ab), Sept., 
306 

GOLDSTEIN. JACOB. See EISEN, DAVID. 

GOLDSTONE, B. W,: Method of locating a mobile renal calcu- 
lus at operation (ab), Aug., 208 
GOLT2.H.L. See REINHARD, M. C. 

GOOTNICK, LESTER T.; Solitary mj'eloma: review of sixty- 
one cases, Oct., 385 


GRABEI^ EDWARD A.: Thoracopagus twins — x-ray diagnosis 
(ao) , Dec., 640 

GRAF, CASZ J., and HAMBY, WALLACE B.: Roeatgmo- 
graphic demonstration by tantalum powder of sinuses re- 
sulting from extraction of intervertebral disc protrusions 
fab), Dec., G37 

GRANT, G. H. See APLEY, J. 

GRANULOMA 

— differentia! diagnosis of Esving’s sarcoma: contribution to 
the knowledge of primary reticulum-cell sarcoma oi hone 
and so-called eosinophilic granuloma (ab), C. G. Abl- 
Strom and S. Welin, Oct., 418 

— eosinophilic granuloma of skull (ab), John Raaf, Sept., 302 
— torular granuloma simulating cerebral tumor (ab), H. S. 
Swanson and W. A, Smith, July, 84 
GRATZEK, F. R., HOLMSTEOM, E. G., and RIGLER, LEO 
G.: Post-irradiation bone change.s (ab). Sept., 318 
GRAY, L. H., READ, JOHN, and POYNTER, M.; Effect of 
ionizing radiations on the broad bean root. V. Lethal 
action of x radiation (ab), Dec., 640 

and READ, JOHN; Effect of ionizing radiations on the 

broad bean root, VI, Summation of the effects of radia- 
tion of different ion density (ab), Dec,, 046 
GREEN, WILLIAM T.; Slipping of the upper femoral epiphy- 
sis: diagnostic and therapeutic considerations (ah), Oct., 
419 

GREENE, LAURENCE F.: The renal and ureteral changes in- 
duced by dilating the ureter: an experimental study (ab). 
Sept., 314 

GREENE, LLOYD B. See HERMAN, LEON 
GRENZ RAYS. See Leprosy 

GREULICH, WILLIAM W., and THOMS, HERBERT: Growth 
and development of the pelvis of individual girls before, 
during, and after puberty (ab). July, 90 
GRtSHMAN, A. See SUSSMAN, M. L. 

GROLLMAN, A., and ROUSSEAU, J. P.: Metabolic cram- 
opathy: clinical and roentgenologic study of so-called 
hyperostosis frontalis interna (ab), July, 84 
GROSS, SIDNEY W.: Radiographic visualization ot an intra- 
cerebral dermoid cyst (ab), Dec,, 623 
GUHDERSEN, SVEN; Primary atypical pneumonia of un- 
known etiology (ab), Aug., 200 

GYNECOLOGY. See Fallopian Tubes; Pelvis, measurement: 
Uterus 
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SAAGENSEN, CUSHMAN D., md STOUT, ARTHUR P.: 

Synovial sarcoma (ab), Aug., 209 _ 

HADLEY, LEE A.: Plalybasja and occipital vertebra causing 
foramen magnum encroachment and resulting neurologic 
symptoms (ab). Sept., 302 
HAGLUND, FRED: Importance of degeneraUon of 

disks for the narrowing of the inten^ertebral foramina lao;, 

HAINE^f HARLAN F...and FORCEY, CLA^ “'Slnr 
atypical pneumonia as seen m the 
KALE, CLAYTON H. See ROBMNS, LAURENCE L. 
KAMBY, WALLACE B. See GRAF, CARL_J. 

KAMILTON, CHARL^ M., honored. Juljbrr 
HANKINS, WALTER D. See GLENDY, ROBERT h, 
HANLEY, HOWARD G.: Bilateral renal carcinoma (ab), Wt-. 

HANSSOH, C. J., and SODERSTROM. N : Wothelioma of 
the epicardium: report of case (ab), Dec , b^s 
HARDT, H^RY G., Jr.: Wounds of the chKt ® 

warfare- review of thirty-two cases (ab) , ^ pt- aus 
uA'DiT TTTTPri’ F See PARKER, A, SEYMOUR, J^» 

h^IimYingWd. Sc^EINERT, ragnar 

HARRIS, ROBERT S. See EVANS, ROBLEY (ab), 

HARTLEY, J. BLAIR: Future of radiology m obst 

HARVEy!''ROLFE M.: Rib fractures io atypical pneumonia 

HAWES, ih, and SOULE ARTHTO B., Jr.: Paimonary 

HAWL?yTjOHl(T."‘srF’?L^t^^ 

HAYWARD, JOSEPH C, See LOWRY, EARL C. 

hLZI'm iamesTciirenr”^pl‘'3?2" 


^-f^Tn‘IS"anttheoretieal considerations of -vo.^ment ofleh 

side of heart with echmococcal c^s. ^ .gj hy au- 

-cys^:"‘'c«r(ab). J- Zizmor and M. -M. Szucs, Sept.. 309 

mark, July. 92 Pelcr J- 

nfarction . ■ r ki David R- Cameron ann 

-radiological diagnosis (ab). Davm is 
Kerley. Oct.. 413 
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HEART— coil/, 
roentgenography 

— studies in nslhnmlic cliiidren (ub), V. J. Derbes nnd II. T. 
Iingclhnrdt, Aug., 202 

• — value (nb), M. L. Sussinan nnd A. Orishnmn, Inly, 01 
HEISEL, ELDRED B. See ANDREWS, GEORGE C. 
HELLMER, HANS: Contours of the right lobe of the liver in 
nseites (nb), Ang., 203 

Roentgenologic diagnosis nnd treatment of intussusception in 
children (ab), Dec., 033 
HEMANGIOMA. Sec 7'uniors, angioma 

hemopoietic system 

— experimental roentgen injury. V. EfTccts on hematopoietic 
reserves and regenerative capacity (ab), Paul S. Henshaw, 
Jean W. Thompson, nnd Henry 1^. Meyer, Dec., 045 
— hematologic complications of therapy with radioactive 
phosphorus (nb), Louis II. Hcmpelmann, Jr., Edward H. 
Rciniiard, Carl V. Moore, Olga S. Bicrlianm, and Sher- 
wood Moore, Jnly% 100 

HEMPELMANN, LOUIS H., Jr., REINHARD, EDWARD H., 
MOORE, CARL V., BIERBAUM, OLGA S.. and MOORE, 
SHERWOOD: Hematologic complications of therapy 
with radioactive phospliorns (ab), July, 100 
HEMPHILL, STUART P., and DIERCKS, MELBOURNE W.: 
Simple method for taking stereoscopic chest films (ab), 
Oct., 410 

HENSHAW, PAUL S.; Experimental roentgen injury. I. 
Effects on the tissues and blood of C3H mice produced 
with single small whole-body exposures. II. Changes 
produced with intermediate-range doses and a comparison 
of the relative susceptibility of dilTerent kinds of animals. 
HI, Tissue and cellular changes brought about with 
single massive doses of radiation. IV. ElTccts of re- 
peated small doses of x-rays on blood picture, tissue mor- 
phology, and life span in mice (ab), Dec., 045 • 

^THOMPSON, JEAN W., and MEYER, HENRY L.: Ex- 
perimental roentgen injury. V. Effects on hematopoietic 
reserves and regenerative capacity (ab), Dec., 645 
HEPATOSPLENOGRAPHY. See Liver, abscess 
HERBUT, PETER A., and MANGES, WILLIS E.: Melanoma 
of the small intestine (ab), Oct., 415 
HEREDITY 

-degree of kinship and pattern of ossification. Longitudinal 
X'Tay study of the appearance pattern of ossification cen- 
ters in children of different kinship groups (ab), Earle L. 
Reynolds, Dec., G35 

HERMAN, LEON, and GREENE, LLOYD B.: Diverticulum 
of the female urethra (ab), Sept., 314 
HERNIA 

diaphragmatic 

—congenital hernia. Visceral strangulation complicating de- 
livery (ab), J. W. Thompson and Leo J. LeBlanc, Oct., 414 
— right retroperitoneal hernia (ab), N. R, Barrett, Oct., 413 
HIC^M, JOHN B. See BAILEY, ORVILLE T. 
HIGINBOTHAM, NORMAN L. See BRECK, LOUIS W. 
HILLEBOE, HERMAN E„ and MORGAN, RUSSELL H.; 
Objectives and radiological aspects of tuberculosis control 
program, Aug., 185 

HILTON, GWEN: Radiotherapy in osteoclastoma (ab), Oct.. 
424 

HIP 

— “os acetabuli” and other bone nuclei: periarticular calcifi- 
cations at the hip joint (ab), Goran Zander, Dec., 637 
HOAGLAND, CHARLES L. See SHANK, ROBERT E. 
HODGES, FRED J.: The teaching of radiology, Dec., 559 
See LIST, CARL F. 

HODGES, PAUL C.: Development of diagnostic x-ray appara- 
tus during the first fifty years, Nov., 438 

See MORGAN. RUSSELL H. 

HODGKIN'S DISEASE 
therapy 

— irradiation pneumonitis; case (ab), Theodore O. Alexander, 
July, 105 

HODSON, C. J.: Four primarily radiological lesions found in 
traumatic chest cases: preliminary report (ab), Dec., 
627 

See d’ABREU, A. L. 

HOECKER, FRANK E.: Radon-carbon dioxide ratio as an in- 
dex to excessive radium absorption (ab), Aug., 212 
Significance of absorbed radium as indicated by the coefficient 
of elimination (ab), Aug., 212 

den HOED, D.: “Supervoltage” roentgen installation in the 
Antoni van Leeuwenhoekhuis: preliminary clinical re- 
sults (ab), Oct., 423 

See van GRIETHUYSEN, B. G. 

HOLLAND, MARK. See LEACH, WILLIAM 
HOLM, OLOV FR.: Etiology of phosphorus sclerosis (ab), Aug., 
207 

Healing phenomena in the sella turcica after treatment of in- 
trasellar tumors (ab), Dec., 623 
On the diagnosis of rupture of the urinary bladder (ab), Dec., 
641 

HOLMGREN, BENGT S.: Roentgenography of small Zenker’s 
diverticula (pulsion diverticula) during various phases of 
swallowing (ab), Dec., 630 r y\ 

Sideropenic dysphagia or cancer of the hypopharynx? (ab), 
Dec., 623 • 

HOLMSTROM, E. G. See GRATZEK, F. R. 

HOLTA, OLAV: Hemangioma of the cervical vertebra with 
fracture and myelomalacia (ab), July, 95 
Leiomyosarcoma ventriculi: three cases (ab), Dec., 031 


HOWES, WILLIAM E.: Tissue dose estimation in combined 
roentgen and radium therapy for carcinoma of the uter- 
ine cervix (ab), Sept., 318 

HUEPER, W. C., and de CARVAJAL-FORERO, J.: Effects of 
repeated irradiation of the gastric region with small doses 
of roentgen ray.s upon the stomach and blood of dogs (ab). 
July. 100 

HUIZINGA, EELCO: Segmental extension of pulmonary ab- 
normalities (ab), Dec., 624 

Sec POTHOVEN, W. J. 

HULTBERG, SVEN: Recurrences after radiation therapy of 
carcinoma of the uterine cervix (ab), Dec., 643 
Two-year experience with roentgen contact irradiation (ab). 
Dec., 042 

HUNT, ANDREW D., Jr. See WAGONER, GEORGE W. 

HURST, ALLAN, and BASSIN, SYDNEY: Mega-esophagus as 
a cause of mediastinal widening (ab), Aug.. 202 

HUTTON, J. E. See MeINTOSH, H. C. 

HYDATID CYST. See Heart, echinococcosis; Lungs, echino- 
coccosis 

HYDRONEPHROSIS 

— di.ngnosis of hydronephrosis caused by accessory renal ves- 
sels (ab), Earl C. Lowry, Joseph C. Hayward, and Donald 
E. Beard, Sept., 314 

— long standing hydronephrosis with associated urological 
disease; case (ab), Vincent J. O’Conor, July, 97 
— renal and ureteral changes induced by dilating the ureter; 
experimental study (ab), Laurence F. Greene. Sept., 314 

HYPEROSTOSIS 

cranial. See Frontal Bone 

HYPERTENSION. See Blood Pressure, high 

HYPOPHARYNX. See Pharynx 

HYSTEROSALPINGOGRAPHY. See Fallopian Tubes, 
roentgenography 
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IDIOCY 

— dwarfism associated with microcephalic idiocy and renal 
rickets (in child born following irradiation of maternal 
pelvis) (ab), S. J. Glass, Aug., 211 * 

IKEDA, KANO: Alveolar cell carcinoma of lung (ab), Dec., 626 

ILEO-JEJUNITIS. See Intestines, diseases 

ILEUM. See Intestines 

ILEUS. See Intestines, obstruction 

IMLER, ALLISON E., BEAVER, MEREDITH G., and SHEE- 
HAN, WILLIAM C.: Value of venography in varicose 
veins, with report of three cases (ab), July, 98 
INDUSTRY AND OCCUPATIONS 
—a half century of roentgen rays in industry, George L. Clark, 
Nov., 539. 

— should non-traumatic and non-inflammatory changes in the 
spine be compensable? (ab), John D. Ellis, Dec., 637 
— x-ray exposure in manufacture and operation of certain elec- 
tronic tubes (ab), A. F. Bush, H. T. Castberg and D, G. 
Maepherson, July, 106 

diseases and poisomng. See also Pneumoconiosis; Tuber- 
culosis, Pulmonary, industrial 

— etiology of phosphorus sclerosis (ab), OIov Fr. Holm, Aug., 
207 

— ^health hazards associated with welding process. Report of 
cases and review of recent literature (ab), Robert W. 
Quinn, Aug., 202 

— occupational illnesses in cotton industries. II. Chronic 
respiratory problems (ab), Wayne L. Ritter and Morris A. 
Nussbaum, Dec., 627 
INFANTS 

See also Children 

— abscesses of the lung in a premature baby (ab), William 
Leach and Mark Holland, July, 90 
— acute bronchiolitis (ab), Edward L. Pratt, July, 87 
— congenital ileal atresia with gangren^ perforation and 
peritonitis in a newborn infant. Staged operations: 
obstructive resection, ileocolostomy and excision of ex- 
teriorized ileum (ab), Ernest E. Arnheim, Dec., 632 
— pneumomediastinum in the newborn (ab), Robert M. Low- 
man and Charles S. Culotta, Sept., 307 
— roentgenological diagnosis of skeletal diseases of infants 
and children (Russell D. Carman lecture) (ah), Ralph S. 
Bromer, July, 94 
INFECTION 
therapy 

— discussion on radiotherapy in chronic inflammatory condi- 
tions, with special reference to mycotic infections (ab) 
Alexander B. MacGregor, John Blewett, I, G. Williams* 
and Finzi, July, 105 ’ 

INTERVERTEBRAL DISKS. See Spine, intervertebral di«?t«! 
INTESTINES ‘ 

See also Colon 
abnormalities 

— congenital ileal atresia with gangrene, perforation and neri- 
tonitis in a newborn infant. Staged operations' ob 
structive resection, ileocolostomy and excision of extoHnr. 
ized ileum (ab), Ernest E. Arnheim, Dec., 632 ^ 

diseases *’ 

— diagnosis of disorders of small and large intostinp 

Everett D. Kiefer, Sept., 309 ^ *niestine (ab), 

— inflammatory lesions of small intestine: sureical 

(ab). Henry W. Cave, Dec., 632 ^^^gicai aspects 
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INTESTINES, diseases— 

—isolated sarcoidosis of small intestine simulating non-spe- 
ci6c ileojejunitis (ab), C. J. Watson, L. G, Rigler, O. H. 
Wangensteen, and J. S. McCartney, Sept., 310 
—present status of chronic regional or cicatrizing enteritis 
(ab), H. h. Bockus, Dec., 632 
diverticula 

— diverticulitis of distal colon fab), Harold G. Reineke, July, 
93 

— Meckel’s diverticulum (ab), M. E. Mottram and E. H. Gar- 
land, Dee., 634- 

—Meckel’s diverticulum: preoperative roentgen diagnosis 
(ab), Glenn D. Carlson, ]u\y, 93 
foreign bodies 

— roentgenologic diagnosis of gallstone ileus, specially as re- 
gards the demonstration of obstructing radiotransparent 
concrements (ab), Flemming Njirgaard, Aug., 203 
gangrene 

• — congenital ileal atresia with gangrene, perforation and peri- 
tonitis in a newborn infant. Staged operations: ob- 
structive resection, ileocolostozny and excision of exterior- 
ized ileum (ab), Ernest E. Arnheim, Dec., 632 
hemorrhage 

— pancreatic lithfasis with associated intestinal hemorrhage; 

case (ab), Herbert Fangcr, July, 93 
obstruction. See also Intestines, foreign bodies; Intussuscep- 
tion 

—further experiences in the use of flat abdominal Aims, N. S. 

Zeitlin and S. Mazel, Sept., 207 
perforation. See Intestines, gangrene 
roentgenography 

— <dinical significance of deformity of the cecum in amebiasis, 
Ross Golden and Paul Ducharme, Dec., 565 
— deficiency bowel pattern in Polish refugees, African and In- 
dian adults and children (kwashiorkor) (ab), J. Scott 
Brown and H. C. Trowell, Sept., 309 
surgery. See other subheads under Intestines 
tumors 

— melanoma of small intestine (ab), Peter A. Herbut and 
Willis E. Manges, Oct,, 415 
volvulus 

—acute obstruction of colon: differential diagnosis between 
volvulus and cancer of the sigmoid colon by preliminary 
roentgenogram (ab), Joseph Levitin and Helen B. Wey- 
raueb, Dec., 633 

—volvulus of roegacolon reduced during barium enema ex- 
amination, Abraham Melamed, Oct., 392 
INTUSSUSCEPTION 

—radiologic picture of acute invagination of small intestine 
in children (ab), Jens M. Nordentoft, Dec., 633 
—roentgenological diagnosis and treatment of intussusception 
in children (afa), Hans Hellmer, Dec., 033 
—value of the barium enema in the diagnosis and treatment 
of intussusception in children (ab), Jens M. Nordentoft, 
Dec,. 633 

IODINE AND IODINE COMPOVNVS 

See also Gallbladder, roentgenography; Spinal Canal 
Roentgenography 

— use of a new contrast medium (visco-raj'opake) in the fe- 
male generative tract (ab), W. B. Norment, Dec., 639 
iodized oil. 

— lipiodol intravasafion during uterosalpingography with 
pulmonary complications, David Eisen and Jacob Gold- 
stein, Dec., 603 

— ‘"Hptodor^ pulmonary emboli following hysterosalpingog- 
raphy (ab), Melvin A. Roblee and Sherwood Moore, Dec., 

. 

radioactive. See Radioactivity 
IRON 

—sideropenic dysphagia or cancer of the bypopharjmx? (ab), 
Bengt S. Holmgren, Dec., 623 

ISAAC, FRANK; Roentgen findings in amebic disease of the 
liver, Dec., 581 


JAFFE, HENRY h.: Osteoid-osteoma of bone, Oct., 319 
JAMES, THEODORE: Fracture dislocation of the ankle oc- 
curring in ds'ing accidents (ab), Sept., 313 
JAMISON, H. W,: Roentgen observations on primary atypical 
pneumonia, July, 15 
See LEE, R. V. 

JANSEN, FpfUD F.; Calcareous peritendinitis: two cases with 
localization to the fingers (ab), Dec., 638 

JAWS 

— diagnosis of mandibular joint neuralgia and its place in gen- 
eral head pain (ab), James B. Costen, Sept., 302 
cancer 

— leontiasis ossea complicated by MarjoJin's ulcer; observation 
of a case for twelve j'ears (ab), Ray E. Burger and Edwin 
P. Lehman, July, 94 
fractures 

— diagnosis (ab), James W. Lewis, Dec., 636 
JONSSON, GUNNAR: Aseptic bone necrosis of the os capi- 
tatum (os tnagnura) (ab), Aug., 207 
See BRUCE, TORSTEN 

JOHNSON, JESSE B., and WALLACE, W. S.; Tuberculosis 
among medical school personnel at the Universit3’^ of Texas 
from 1941 to 1944 (ab). Sept., 304 


JOHESS, MAI« H.. and ROBINS, SAMUEL A.: QiaimosU 
donaTb): S^ptT30‘6'““="’ o^serva- 

JORSTAD LOUIS H., and VERDA, D. J.: Cancer of the tongue- 

its diagnosis and treatment fab), July, 101 • ' 

JUNGLE WARFARE. See Military Medicie 


KAPLAN, HENRY S., and KIRSCHBAUM, ARTHUR: Studies 
on synergism of leukemogenic agents in mice (ab) Dec 
646 ‘ 

KASSOV^TZ, KARL E.: Healed asymptomatic miliary tuber- 
culosis (ab). Sept., 305 

KATE, SOL, and REED, HAROLD R.; Unusual pleural effu- 
sions, Aug., 247 

KAUTZ, FRIEDRICH G.; Capsular osteoma of the knee joint. 
Report of four cases, Aug., 162 

KAY, EARLE B.: Bronchiectasis following atypical pneumonia 
fab), Dec.. 624 

KERLEY. PETER J. See CAMERON, DAVID R. 

KIDNEYS 

See also Hydronephrosis 

— study by the newer renal function tests of an unusual case of 
hypertension following irradiation of one kidney and the 
relief of the patient by nephrectomy (ab), Archie L. Dean 
and Jules C. Abels, Sept., 318 
abnormalities 

— congenital solitary kidne}’'.' case reports and consideration 
of militarj' significance (ab), Thomas F. Conroy and 
John H. Walker. Oct., 421 
— ectopia; 6 cases (ab), Ormond S. Culp, July, 97 
— x-ray diagnosis of ectopic kidney (ab), Gosta Fallenius, 
July, 97 
blood supply 

— diagnosis of hydronephrosis caused by accessory renal ves- 
sels (ab), Earl C. Lowry, Joseph C. Hayward and Donald 
E. Beard, Sept., 314 

calculi , ^ « 

• — method of locating a mobile calculus at operation (ab), B. 

W. Goldstone, Aug., 208 
cancer ^ 

— bilateral carcinoma fab), Howard G. Hanley, Oct., 42- 
---malignant neoplasms: clinical and pathologic study ^hj, 
Benjamin S. Abeshouse and Tobias Weinberg, Oct., 42* 
movable , ^ ^ 

— dystopia due to intra-abdominal masses, with rtview oi 
literature and report of 5 cases (ab), H. R. Fishback, Jr., 
July, 97 

roentgenography. See also Pyelography . , t.- f 

-—perirenal insufflation (ab), Fedor L. Senger and John J. 
Sottoae, Aug., 207 

tuberculosis . , . . „ r^\,\ 

— renal tuberculoma and tuberculous permephne abscess (ao^ 
John A. Benjamin and Hobart L. Boyd, Dec., 640 
wounds and injuries 

— injuries (ab). James C. Sargent, Dec., 640 , 

KIEFER, EVERETT D.: Diagnosis of disorders of the smaU ana 
large intestine (ab), Sept., 309 ^ 

KING, E. L.; Role of roentgen pelvimeto’ m the management oi 

pelvic contraction (ab), %PL> 313 peinns of 

KINZER. RICHARD E.. and CDOK, JAM^ C.. Lwions oj 
the diaphragm, with special refwence to eventration an 
report of three cases (ab), Auff., .03 o 

KIRSCHBAUM, ARTHUR. See KAPLAN, HENRY &■ 
KJELLBERG, SVEN R.: Mixing and flowing f 

soluble contrast media in vascular and cardiac in g 
tion (ab), Dec., 641 ^ ^ . 41- 

KLEINBERG, SAMUEL: Osteoid osteoma (ab), uct., 

^^rupture of a congenital discoid cartilage; case (ab), J- R- 
Belcher. Oct., 420 

*“™ap?ul3r osteoma: 4 cases. Ff ■edrip'' G- 
rlsON, FOLKE: 


KNUTS 


healing phenomena in 


Dec., 63G ^ «;ouial canal in 

Variations in volume and "/iese v^iations lor 

lordosis and kyphosis; importance ol tnes 
myelography (ab), July, So . j pulmonary in- 

KRAUSE, GEOROE R.; Roentgen diagnosis oi p 

mor immunity: a f a' , 

pS-soJhalkrdiverticn,a (ab), 

KURM-kN’:iACHELLE L. See BUXTON, RUSSELL 
KYPHOSIS. See Spine, curvature 


L 


CTATION iu uholecystograpby 

-nursing: a source of error 
Olsson, Dec., 631 
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LADD, WM. E., and SCOTT, H. WM., Jr.: IvsopIiaKeul dttpli- 
cations or mediastinal cysts of enteric origin (nb), Sept., 
308 

LAFFERTY, JOHN O. See PENDERGRASS, EUGENE P. 
LAMPE, ISADORE: Filing and cross-indcxingi.of radiation 
therapy records, Aug., 108 
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apy (ab), Oct., 420 
PERICARDIUM 

— chronic constrictive pericarditis due to foreign body (needle) 
(ab), Bernard Straus, Sept., 308 
tumors 

— celothelioma of epicardium; case (ab), C. J. Hansson and 
N. Soderstrom, Dec., 628 
PERIOSTEUM 

— lesions in scurvy (ab), William A. Evans, Jr., Dec., 638 
PERITONEUM 

— congenital Jleal atresia with gangrene, perforation and 
peritonitis in a newborn infant. Staged operations: 
obstructive resection, ileocolostomy and excision of ex- 
teriorized ileum (ab), Ernest E. Arnheim, Dec., 032 
—diffusion and localization of experimental infections (ab), 
Bernhard Steinberg and Ruth A. Martin, Aug., 204 
PERRY, C. BRUCE: Aetiology of erythema nodosum (ab). 
Sept., 305 

PETERS, JOHN H., DEXTER, LEWIS, and WEISS, SOMA: 
Clinical and theoretical considerations of involvement of 
the left side of the heart with echinococcal cysts. Review 
of the literature, with a report of five cases, including one 
observed by the authors (ab), Dec., 629 
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PETERS, M. V.: Radiation therapy of carcinoma of the breast 
(ab), Jub', 101 

PFAHLER, GEORGE E.: The development of roentgen therapy 
during fifty years, Nov%, 503 
PHALANGES. See Fingers and Toes 
PHARYNX 
cancer 

— ^roentgen treatment of carcinoma of larynx and hypopbarynx 
and its results Cab), S. Ivlustakallio, Dec., 643 
— sideropenic dysphagia or cancer of the hypopbarynx? (ab), 
Bengt S. Holmgren, Dec., 623 
diverticula 

- — pharyngo-esophageal diverticula (ab), Max Kulvm, 
July, 85 

PHOSPHORUS ^ 

—-etiology of phosphorus sclerosis (in factory workers) (ab), 
Olov Fr, Holm, Aug., 207 
radioactive. See Radioactivity 
PHOTOFLUOROGRAPHY. See Roentgen Rays, apparatus 
PHYSICS 

— modern physics and the discover}’ of x-rays, Arthur H. 
Compton, Nov., 534 

PIERSON, PHILIP H,: Primary carcinoma of the trachea. 
Treatment with intratracheal radium; radioactive iodine 
fails to show thyroid origin (ab), Julj’, 101 
PIGMENTATION 
cutaneous 

— syndrome of precocious puberty, fibrocystic bone dise^e 
and pigmentation of the skin: eleven years* observation 
of case (ab), Bernard M. Scholder, Oct-, 41S 
PILLSBURY, CHARLES BURDETTE (obit;, Dec., G17 
PINKHAM, ROLAND D.: Pancreatic collections (pseudocysts) 
following pancreatitis and pancreatic necrosis: review 
and analj’sis of ten cases (ab), Aug., 204 
PITUITARY BODY 
tumors 

— healing phenomena in sella turcica after treatment of intra- 
sellar tumors (ab), Olov Fr. Holm, Dec., C23 
PLACENTA 
praevia 

— roentgenologic diagnosis (ab), G. Sohme, Aug, 207 
PLATYBASIA. See Atlas and Axis 
PLEURISY 

—unusual pleural effusions, Sol Katz and Harold R. Reed, 
Aug., 147 

PLUMMER-VINSON SYNDROME. See Dysphagia 
PNEUMOCOmOSIS 

— bronchographic studies in advanced silicosis (ab), Torsten 
Bruce and Gunnar Jdnsson, Dec., G26 
—roentgen picture of silicosis in different industries (ab), 
Torsten Bruce and Gunnar Jdnsson, Dec., 625 
—toxic properties of silica. I. Bronchoconstrictor effect of 
colloidal silica in isolated perfused guinea pig lungs (ab), 
Giles F. Filley, John G. Hawley, and George W. Wright, 
Dec., 626 

PNEUMOGRAPHY. See Pancreas 

PNEUMOMEDIASTINUM. See Emphysema, mediastinal 
PNEUMONIA 
atypical 

—atypical pneumonia (ab;, Commission on Acute Respiratory 
Diseases, Oct . 411 

—bronchiectasis following pneumonia (ab), Earle B. Ka}', 
Vec., 624 

—diagnostic problem in the tropics (ab), Philip A. Tumulty, 
July, 87 

—primary atypical pneumonia as seen in the tropics (ab), 
Harlan F. Haines and Clark M. Forcey, July, 87 
—primary atj pical pneumonia of unknown cause, with unusual 
manifesr.ations and complications (ab), Robert E. Glendy, 
Samuel B. Beaser. and Walter D. Hankins, Oct., 411 
— primary atypical pneumonia; report of 47 cases (ab), Don 
W. Chapman, July. 86 

—primary pneumonia uf unknown etiologv’ (ab),Sven Gunder- 
sen, Aug . 200 

rib fracture.s in atypical pneumonia (ab), Rolfe M. Har%’ey, 
July. 87 

roentgen aspect of atypical or virus pneumonia (ab), Rus- 
sell W. Bernhard, July. 87 

—roentgen observations on primary atj'pical pneumonia, 
H. W. Jamison, July. J.j 
etiology 

irradiation pneumonitis; case (ab), Theodore O. Alexander, 
July, 105 

PNEUMONITIS. See Pneumonia 
PNEUMOTHORAX 

spontaneous mediastinal emphysema with pneumothorax 
simulating organic heart disease (ab), Henry Miller, Dec., 
625 

spontaneous pneumothorax and bronchial asthma (ab), 
Hugo T. Engelhardt and Vincent J. Derbes, July, 89 

spontaneous pneumothorax; report of 3 unusual cases (ab), 
Goldman and Harold Roth, Sept., 306 
POLYPI. See Tumors, polypi 

POTHOVEN, W. J„ and HUIZINGA, EELCO: On the division 
of the lung segments (III) (ab), Dec., 623 

See PENDERGRASS, EUGENE P. 
POYNTER, M, See GRAY. L. H. 

POZNAK, L. A. See BIRKELO, C. C. 

PRATHER, GEORGE C.: Vesico-ureteral reflux (ab), July, 98 
PRATT, ^EDWARD L.: Acute bronchiolitis in infants (ab), July 
87 


PREGNANCY 

effects of irradiation 

—dwarfism associated with microcephalic idiocy and renal 
rickets (in child born following irradiation of maternal 
pelvis) (ab), S. J. Glass, Aug., 211 
roentgenography. See Monsters; Pelvis, measurement 
PRIODAX. See Gallbladder, roentgenography 
PRITCHARD, WALTER: Notes regarding intravenous uro- 
grams, based on 2,000 series in eighteen years (ab) Dec 
040 ’ ■' 

PROSTATE 


cancer 

— treatment of carcinoma by irradiation. Arbor D. Munger 
July, 31 

PSOAS MUSCLE 

— syndrome of trauma (ab), Elliott Michelson. Dec. 038 
PUBERTY 

See also Adolescence 

— growth and development of the pelvis of individual girls 
before, during, and after puberty (ab), William W, Greu- 
lich and Herbert Thoms, July, 96 
— syndrome of precocious puberty, fibrocystic bone disease and 
pigmentation of skin: eleven years’ observation of case 
(ab), Bernard M. Scholder, Oct., 418 
PUDENZ, ROBERT H. See ARBUCKLE, ROBERT K. 
PUERPERIUM 
complications 

— congenital diaphragmatic hernia. Visceral strangulation 
complicating delivery (ab), J. W. Thompson and Leo J. 
LeBIanc, Oct., 414 

PUGH, DAVID G.; Pulmonary cysts (ab), July, 89 
PUGH, H. L., and NESSELROD, J. P.: Idultiple polypoid dis- 
ease of the colon and rectum (ab), Oct., 415 
PYELOGRAPHY 

— notes regarding intravenous urograms, based on 2,000 series 
in eighteen years (ab), Walter Pritchard, Dec., 640 
— radiologic aspect of urologic problem (ab), Robert A. Arens, 
Oct., 421 

— reflex anuria following retrograde and excretory investiga- 
tion (ab), Benjamin Levmnt and Krikor Yardumian, Aug., 
207 

PYOPNEUMOTHORAX 

—complicating congenital lung cyst (ab), M. J. Carson and 
A. Webb, Jr., Aug., 200 


Q0ASTLER, HENRY: Note on cholecystography with priodax: 

dosage and gastro-intestinal effects, Aug., 190 
QHIMBY, EDITH H. See SMITH, BEVERLY C. 

OtriNN, ROBERT W.: Health hazards associated with the 
welding process. Report of cases and review of recen 

lif#»ratitrp i'ab). AuP.. 202 


lAF, JOHN: Eosinophilic granuloma of the skull (ab). Sept. 
302 

^^SM^al^iTcathode Rays; Radium; Roentgen Rays 

—effect of ionizing radiations on the broad John 

The lethal action of x radiation (ab), L. n. L,ray, j 
Read, and M. Poynter, Dec., 646 
—effect of ionizing radiations on the broad [on 

Summation of the effects of radiation 
density (ab), L. H. Gray and John Read. Dec., oao 

iliraVa®n^d^‘/oentgen aspects of 

turn and sigmoid: its course and treatment t 
McIntosh and J. E. Hutton, Aug., 211 E. G. 

— post-irradiation bone changes 

Holmstrom, and Leo G. Rigler, Sept., 31S 

£gs;s"cS’v;s»“; ... s'- 

wood, Moore, July, 100 (with radioactive ele- 

— prfmary carcinoma of the 

tracheal radium; radioactiv e iodine laiis 

origin (ab). Philip H. ii study of peripheral 

—use of radioactive sodium ““iS ^nd Edith H. Duimhy, 
vascular disease, Beverly C. Smith ana 

vdiological societies __ 

—American Board of J^^‘^'?.'‘S’2*’rMionaI course on cancer, 
—American College of Radiology. «gion 

Dec., 017 e Tt i^trv’ Rfintgen 

— American College of RadiologJ . 
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RADIOLOGICAL SOCIETIES— cohL 
— officers and incctuip dales, Jidv, SO; Aur., lOG; Sept., 208; 
Oct.,-10G; Dec., Oil) 

— organized rociilRenology in America, Arthur W. Krskinc, 
Nov., 0-19 

— Philndclphin RocntRcn Rny Society, Aur., 191 
— PiltshurRh RociUrcii Society, July, 77 
— Uadiologicnl Society of New jersey, July, 77 
— Rndiologv Section, California ^lcdical Asssocintion, Aug., 
104 

— Second Inter-Americnn Congress of Radiology, Oct., 405 
— Texas Radiological Society, Dee., GIG 
RADIOLOGICAL SOCIETY OF NORTH AMERICA 
— 3Ist Annual Meeting (ed), Lewis G. Allen, Oct., 397 
— 31st .Annual fleeting, report. Dee., GIO 
— 3lst Annual Meeting, scientific program, Oct,, 398 
RADIOLOGY 

— reniicst from the radiologists of rrnnee, comnuinicatioii, 
Oct., 405 

— teaching of radiology, Fred J. Hodges, Dee., 559 
RADIOTHERAPY 

Sec also Roentgen Therniiy 

— filing and cross-indexing of radiation therapy records, Isa* 
doreLampe, Aug., lOS 
RADIUM 

Sec also Radon 

— radium metabolism in rats, and the production of osteogenic 
sarcoma by experimental radium poisoning (ab), Roblcy 
D, Evans, Robert S. Harris, and J. W.M. Bunker, july, 100 
— radon/carbon dioxide ratio (in breath) as an index to exces- 
sive radium absorption (ab), Frank E, Hoeckcr, Aug., 212 
— significance of absorbed radium as indicated bj’ the coeffi- 
cient of elimination (ab), Frank E. Hoccker, Aug., 212 
RADON 

— radon/carbon dioxide ratio (in breath) as an index to exces- 
sive radium absorption (ah), Frank E. Hoecker, Aug., 212 
— radon ointment treatment of irradiation ulcers, Robert E. 
Fricke and Marvin M, D. Williams, Aug., 15G 
RAFFETTO, EDWARD C. See McGUIRE, WILLIAM P. 
READ, JOHN. See GRAY, L. H. 

RECORDS 

— cross-indexing of roentgen diagnostic records: a revision of 
the Hodges and Lainpe code, Benjamin R. Van Zwaluwen- 
burg, Aug., 170 

— filing and cross-indexing of radiation therapy records, Isa- 
dore Lampe, Aug., 108 
RECRUITS 
tuberculosis 

—chest x-ray (ab), Dan G. Morse, Sept., 303 
— disqualifying pulmonary defects in 100,000 selectees ex- 
amined radiographically by an Armed Forces induction 
station (ab), Miner \V. Seymour, Aug., 200 
— early diagnosis of pulmonary tuberculosis: review of cases 
revealed by radiological examination (ab) , E. K. MacLeod, 
July, 87 
RECTUM 


cancer 

— roentgen diagnosis of Incipient cancer (ab), Albert Oppen- 
heimer, Aug., 203 
stricture 

— clinical and roentgen aspects of irradiation stricture of 
rectum and sigmoid: its course and treatment (ab), H, C. 
McIntosh and J. E. Hutton, Aug., 211 
tumors 

— multiple polypoid disease of colon and rectum (ab), H. L. 
Pugh and J. P. Nesselrod, Oct., 415 
REED. HAROLD R. See KATZ, SOL 

REEVES, ROBERT J.: Radiation treatment of ganglia of the 
wrist (ab), July, 105 

REICH, NATHANIEL E.: Calcific aortic valve stenosis: a 
dinico-pathologic correlation of 22 cases (ab), Dec., 628 
REIFENSTEIN, EDWARD C., Jr,: Endocrinology: a synopsis 
of normal and pathologic physiology, diagnostic proce- 
dures, and therapy (ab), July, 99 
REINEKE, HAROLD G.: Diverticulitis of the distal colon (ab), 
July, 93 

REINHARD, EDWARD H. See HEMPELMANN, LOUIS H., 

REINHARD, M. C., and GOLTZ, H. L.: Depth and exit doses 
for various phantom thicknesses, July, 70 
REST, ARTHUR: Role of the roentgenogram in tuberculosis 
finding (ab). Sept., 304 
RETHMEIER, B. J. See DANKMEIJER, J. 

REYNOLDS, EARLE L.: Degree of kinship and pattern of 
ossification. A longitudinal x-ray study of the appear- 
ance pattern of ossincation centers in children of different 
kinship groups (ab), Dec., 635 

See SONTAG, LESTER W. 

RIBS 

fractures 

— diagnosis (ab), James W. Lewis, Dec., 636 

— in atypical pneumonia (ab), Rolfe M. Harvey, July, 87 
RICKETS 

renal. See Dwarfism . . • 

RIGLER, LEO G.: The development of roentgen diagnosis, 
Nov., 467 

See GRATZEK, F. R. 

RITTEErWAY*rre’ L./and NUSSBAUM, MORRIS A.: Occu- 
pational illnesses in cotton industries, II. Chronic res- 
piratory problems (ab), Dec., 627 


RITVO, MAX, and VOTTA, PAUL J,: Clinical and roentgen 
nmnifestations of dissecting aneurysm of the aorta (ab), 
Aug., 203 

ROBBINS, LAURENCE L., and HALE, CLAYTON H.: The 
roentgen appearance of lobar and segmental collapse of 
tlic lung. III. Collapse of an entire lung or the major 
part thereof, July, 23 

Roentgen appearance of lobar and segmental collapse of the 
lung. IV. Collapse of the lower lobes, Aug., 120 
Roentgen appearance of lobar and segmental collapse of the 
lung. V. Collapse of the right middle lobe, Sept., 260 
Roentgen appearance of lobar and segmental collapse of the 
lung. VI. Collapse of the upper lobes, (jet,, 347 
ROBERTS, EDWARD W. See METHENY, DAVID 
ROBINS, SAMUEL A. See JORESS, MARK H. 
ROBLEE,MELVINA.,anJ MOORE, SHERWOOD: ‘*Lipiodol»» 
pulmonary emboli following hysterosalpingography (ab). 
„ Dec., 039 

RONTGEN, WILHELM CONRAD 
—discovery of x-rays, commemorative issue, Nov., 425-558 
RuNTGEN, WILHELM CONRAD: On a new kind of rays 
Nov., -128 

ROENTGEN RAYS 

See also Cathode Rays; Radiations 
— a half century of roentgen rays in industry, George L. Clark. 
Nov., 539 

— a new kind of rays (ed), Nov., 43G 
— after fifty years (ed), Nov., 437 

— modern physics and the discovery of x-rays, Arthur H. 
Compton, Nov., 534 

— on a new kind of rays, Wilhelm Conrad Rontgen, Nov., 428 
— roentgen radiations in biological research, Charles Packard 
Nov., 522 ’ 

— strange repercussions of Rontgen 's discovery of the x-ravs. 

Otto Glasser, Nov,, 425 
apparatus 

— accessory for radiographic examination of stomach fab) 
y. Seuderling, Dec., 531 * 

—development of diagnostic apparatus during the first fiftv 
years, Paul C. Hodges, Nov., 438 ^ 

— evaluation of automatic exposure control equipment in 
photofluorography, Russell H. Morgan and Paul C 
Hodges, Dec., 588 

-roentgen-ray tubes, W. D. Coolidge and E. E. Charlton 
Nov., 449 ' 

— supervoltage roentgen installation in the Antoni van Leeu- 
wenhoekhuis. Action of ultra-hard roentgen rays on 
human skin and on mice (ab), B. G. van Griethuysen and 
D. den Hoed, Aug., 212 
diagnosis 

-cross-indexing of roentgen diagnostic records: - a revision of 
the Hodges and Lampe code, Benjamin R. Van Zwalu- 
wenburg, Aug., 176 

—development of diagnostic x-ray apparatus during the first 

fifty years, Paul C. Hodges, Nov., 438 ® 

— ^*467°*’™'°^ roentgen diagnosis, Leo G. Rigler, Nov., 

—earliest roentgen demonstration of a pathological lesion in 
America, Anthony C. Cipollaro, Nov., 555 
—rapid roentgenography in operating room (abl W T 
Mmear, .Sept., 316 '' 

discovery 

— commemorative issue, Nov., 425-558 

effects. See also Roentgen Rays, injurious effects 

—effects of repeated irradiation of the gastric region with 

July?ToG‘*‘’^’ L“e‘^rvajar-Forero^ 

— inimtivation of malarial parasites by x-rays fabl B v 
Bennison and G. Robert Coatney, Dec 644 '' 
—mathematical theory of biologic reaction phenomena esne 
We"5, Aug':2T2"-^“^ -radiation (ab). J. Th.'^TanT; 

— -r?oTa'’?8Tirr\°d1aT;T^vi^^^ -J 
60,000 roentgens (in air), Anna Goldfe^el July 49°° 

—studies on synergism of leukemogenic agents in m- r 
Henry S. Kaplan and Arthur Kirschbaum Dec 646^'*'^^ ' 
—supervoltage roentgen installation in the ^ 
wenhoeknuis. Action of ultra-hmri 
human skin and on mice (ab) B G van C 
D. den Hoed, Aug., 212 ' ' Griethuysen and 

fluoroscopy. See also Roentgen Ravs annsra. 

—hazards, including use of unprotected Sr , • 

(ab), Charles F. Behrens, I3ec 644 ™‘'“’£raphic screens 
injurious effects ** 

— degenerative effects of laree docP<= ^ 

J- in'?=&‘a?v’’eyThen''aili'= 

“^™|eS (?n^“ehn‘d^"boTn"fo&^^ ^ioey and renal 
pelvis) (ab),S.J. Glass, Aug 2it of maternS 

— experimental roentgen iniurv T i-nr 

blood of C3H mice produced' with sitnfe*® issues and 

exposures. II. Changes nrodne^® ®?®” "'•■ole-body 
range doses and a comparison of ■ntermediatet 

of different kinds of animals susceptibility 

changes brought about with sint./^' ^.'^sue and cellular 

tion. IV. Effects of rJnr . “.S'® ■ooss ve doses of rnd! 
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ROENTGEN RAYS, injurious effects— cow/. 

— experimental roentgen injury. V. Effects on hematopoietic 
reserves and regenerative capacity (ab), Paul S. Henshaw, 
Jean W. Thompson, and Henry L. Meyer, Dec., G45 
— injury of bones by roentgen treatment of cancer of uterine 
cervix (ab), Frithiof Truelsen, Aug., 211 
— irradiation pneumonitis; case (ab), Theodore O. Alexander, 
July, lOo 

— radiation necrosis of the calvarium: report of 5 cases, John 
D. Camp and Robert D. Moreton, Sept., 213 
— radon ointment treatment of irradiation ulcers, Robert E. 

• Fricke and Marvin M. D. Williams, Oct., 156 
— subsequent degenerations after fractional protracted irra* 
diation (ab), Olof Sandstrdm, Dec., 644 
protection against 

■ — fluoroscopic hazards, including use of unprotected radio- 
graphic screens (ab) , Charles F. Behrens, Dec., 644 
— x-ray exposure in manufacture and operation of certain 
electronic tubes (ab), A. F. Bush, H. T. Castberg, and 

D. G. Macpherson, July, 106 
stereoscopy 

— simple method for taking stereoscopic chest films (ab), 
Stuart P. Hemphill and Melbourne W. Dicrcks, Oct., 410 
technic 

— for diagnostic films with Weber dental machine model-5 (ab), 
Lester D. Bibler and Douglas W. White, Sept., 316 
ROENTGEN THERAPY 

See also Radiotherapy; under diseases, organs, etc. 

— development of roentgen therapy during fifty years, George 

E. Pfahler, Nov., 503 ^ 

— two years* experience with roentgen contact irradiation 
(ab), Sven Hultberg, Dec., 642 
dosage 

— air absorption corrections for soft x-rays (ab), C. E. Eddy 
and J. L. Farrant, Oct., 424 

— depth and exit doses for various phantom thicknesses, M. C. 

Reinhard and H. L. Goltz, July, 70 
— exit dose in dermatologic therapy (ab), George C. Andrews, 
Carl B. Braestrup, and Eldred B, Heisel, Sept., 317 
high-voltage. See also Roentgen Rays, apparatus 
— ■ ‘supervoltage” roentgen installation in the Antoni van 
Leeuwenhoekhuis: preliminary clinical results (ab), D. 
den Hoed, Oct., 423 

— supervoltage (1,000,000 volt) therapy at Walter Reed Gen- 
eral Hospital (ab), Milton Friedman, Sept., 316 
ROENTGENOLOGY 

—organized roentgenology in America, Arthur W, Erskine, 
Nov., 549 

ROMENDICK, SAMUEL S.. FRIEDMAN, BERNARD, and 
SCHWARTZ, HERBERT F.: Lower lung field tuberculo- 
sis (ab), Sept., 305 

ROSENDAL, THOMAS: Two cases of sympathicoblastoma of 
the suprarenal gland with metastases to the cranium and 
the tubular bones (ab), July, 94 
ROTH, HAROLD. See GOLDMAN, ALFRED 
ROUSSEAU, J. P. See GROLLMAN, A. 

See O’NEILL, JAMES F. 

RUBINSTEIN, MICHAEL A,: Multiple myeloma in a fifteen- 
year-old boy (ab). Sept., 313 


SACRUM 

— sacral fractures and injuries to cauda equina (ab), J. Grant 
Bonnin, Sept., 313 

SAGE, HAROLD H.; Multiple diffuse pancreatic lithiasis. 
Roentgen anatomy of the pancreas: case report (ab). 
Sept., 312 

SAGHER, FELIX: Effect of grenz rays on leprous infiltrations: 
report of an attempt to influence leprous infiltrations by 
wavelength (ab), Aug., 210 

SANDSTROM, OLOF: Subsequent degenerations after frac- 
« . tional protracted roentgen irradiation (ab), Dec., 644 
SARCOIDOSIS 

— isolated sarcoidosis of small intestine simulating non-specific 
ileo-jejunitis (ab), C. J. Watson, L. G. Rigler, O H. 
Wangensteen, and J. S. McCartney, Sept., 310 
SARCOMA 

Ewing’s. See Tumors, Ewing’s 
experimental 

— experiments with mammalian sarcoma extracts in regard to 
cell-free transmission and induced tumor immunity: 
a summary (ab), Carl Krebs, Dec., 646 
relationship between morphology and x-ray effects in im- 
plants of mou.se sarcoma 180 irradiated with 5,000 and 
60,000 roentgens (in air), Anna Goldfeder, July 49 
fibrosarcoma 

-^of larynx (ab), John H. Foster, Sept., 303 
leiomyosarcoma. See Sarcoma, myosarcoma 
lymphosarcoma 

carcinoma and lymphosarcoma of colon. Case of lympho- 
sarcoma of descending colon (ab), Benjamin T. Tilton, 
Sept., 311 

—Toentgen diagnosis and radiation therapy of sarcoma of 
stomach, with special consideration of lymphosarcoma 
and reticulum-cell sarcoma (ab), Gbsta Forssman, Dec., 
643 

myosarcoma 

—leiomyosarcoma ventriculi: 3 cases (ab), Olav Holta. Dec., 
031 


osteosarcoma. See also Cranium, tumors 
—radium metabolism in rats, and the production of osUo 
genic s^c(nna by experimental radium poisonintr (ab) 
Robert S. Harris, and J. V M. Bunker’ 

July, lOo 
reticulosarcoma 

— dilTerential diagnosis of Ewing’s sarcoma: contribution to 
the knowledge of primary reticulum-cell sarcoma of bone 
and so-called eosinophilic granuloma (ab) C r. 
Ahlstrom and S. Welin, Oct., 418 
— roentgen diagnosis and radiation therapy of sarcoma of ■ 
stomach, with special consideration of lymphosarcoma and 
reticulum-cell sarcoma (ab), Gosta Forssman, Dec., CJ3 
synovial. See Synovial Membrane, tumors 
SARGENT, JAMES C.: Injuries of the kidney (ab). Dec. G40 
SARPYENER, MONIR A.: Congenital stricture of the spinal 
canal (ab). Sept., 313 
SCAPULA 
fractures 

— diagnosis (ab), James W. Lewis, Dec., 636 
SCHLINK, HERBERT H„ and CHAPMAN, CLEMENT L.; 

Cancer of the cervix uteri, 1930-1942 (ab), July, 102 
SCHNITKER, MAX. T., and BOOTH, GEORGE T.: Panto- 
paque myelography for protruded disks of the lumbar 
spine, Oct., 370 

SCHOLDER, BERNARD M.: Syndrome of precocious puberty, 
fibrocystic bone disease and pigmentation of the skin: 
eleven years' observation of a case (ab), Oct., 418 
SCHWARTZ, HERBERT F. See ROMENDICK, SAMUEL S. 
SCIATICA 

— investigation of sciatica and lumbago — radiological aspect 
(ab), James F, Brailsford, Dec., 636 
SCLEROSIS. See Osteosclerosis 
SCOTT, H. WM., Jr.: See LADD, WM. E. 

SCURVY 

— periosteal lesions (ab), William A. Evans, Jr., Dec., 638 
SECOND MEXICAN CONGRESS OF CANCER, Dec., 616 
SELANDER, ERIC: Embryonal tumor of the sympathetic ner- 
vous system: report of 2 cases (ab) , Oct,, 424 
SELLA TURCICA 

— healing phenomena in sella turcica after treatment of intra- 
sellar tumors (ab), Olov Fr. Holm, Dec.. 623 
SENGER, FEDOR L., and BOTTONE, JOHN J.: Perirenal 
insufflation (ab), Aug., 207 
SEPTUM 

supratrochlear. See Elbow . , . . 

SEUDERLING, Y.: An accessory for radiographic examination 
of the stomach (ab), Dec., 631 , . c i„i,i 

Contribution to the roentgen examination of the stomacn (aD;» 
Dec., 631 J / * 

SEYMOUR, MINER W.: Disqualifying pulmonary defects in 
100,000 selectees examined radiographically by an Armea 
Forces induction station (ab), Aug., 200 raPTY 

SHALLOW, THOMAS A., EGER, SHERMAN A., and CART7, 
JAMES B.: Primary carcinoma of the third portion oi 
the duodenum (ab). Sept., 310 , urnGT AND 

SHANK, ROBERT E., GILDER, HELENA, 

CHARLES L.: Studies on diseases of muscle progressit 
muscular dystrophy: clinical review of 40 cases (ab). 

SHAPIRO,’ M.V-: Preoperative diagnosis of patent ductus ar- 
teriosus (ab), Oct., 413 t 

SHAY, HARRY. See GERSHON-COHEN, J. 

SHEEHAN, WILLIAM C. See IMLER, ALLISON b. 
SHELDEN, C. HUNTER. See AMUC^E, ROBERT 
SHEPHERb, W. H. T.: Radiological estimation o' 

largement in malignant tertian malaria ( )• •• 

^^^nfS^houlder due to lesions of cervical spine (ab) . Bernard 
N. E, Cohn, Aug.. 207 
SIGMOID 

—acute obstruction of colon: (•‘‘^orential diagiosis^ba_^^^^ 

volvulus and cancer of s'S'?®''!, Helen B. Wey- 
roentgenogram (ab). Joseph Levitin and Helen n 

rauch, Dec., 633 

^Hnicll and roentgen aspects of “TodmHo^stHO'ure ^ ^ 
turn and sigmoid: its course and treatmem. 

McIntosh and J. E. Hutton, Aug.. 211 
SILICOSIS. See Pneumoconiosm ALAN: Simulation 

SINBERgV SAMUEL E., and 

genologic visualization of the iractuicu 

SJOVALlI^HELGE:’ Anatomical in vestigaHons to 


SKIN 


i van Leeu- 


upervoltage roentgen hard roentgen rays on the 

wenhoekhuis. Action of q van Griethuysen and 

human skin and on mice (ab), h. c. 


b“ den Hoed, Aug., 212 fibrocystic hone disease 

5yndrome__of_^precocious^puberD,^_Ji^ 


and pigmentation of skin. e CN 
case (ab), Bernard M. Scholder, Oct., 


,c nviit , 

observation oi 


diseases 


—exit dose in roentgen ‘herapi t- ' • 
B Braestrup, and Eldred H. 
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SMITH, BEVERLY C., nnd QUIMBY, EDITH H.: Use of 
radioactive sotiitim ns a tracer in tile stiuiy of peripiiernl 
vascular disease, Oct., SS.'i 
SMITH, W. A. See SWANSON, II. S. 

SMITHERS. D. W. See UNGAR, E. M. 

SNIFFEN, RONALD C. See MUELLER, H. PETER 
SODIUM 

radioactive.. See Radioactivity 

s 0DERSTR(JM»N. See iiansson, c. j. 

SOHRNE, G.: RociUpenolojjic diiif^nosis of placenta previa (iil»)» 
Aug.. 207 

SONTAGj LESTER W., nnd REYNOLDS, EARLE L.:^ Ossifi- 
cntion sequences in identical triplets. A longitmlinal 
study of resctuldunccs nnd <lifTereiiccs in the ossification 
patterns of a set of inonozyROtic triplets (ah), Dee., 035 
SOSMAN, M. C.: Radiologic aspect of j»ail-bladdcr disease (nh). 
Sept.. 311 

SOITLE, ARTHUR B., Jr. See HAWES. LLOYD E. 

SOUTTAR, H, S.: Team work in the treatment of cancer. T»»e 
Mackenzie Davidson lecture (ab), Oct., *123 
SPIEGLER. G. Sec UNGAR, E. M. 

SPINAL CANAL ROENTGENOGRAPHY 

See nJ.so Spine, curvature; Spine, intervertebral disk.s 
— pantopaque myelography: correlation of roentgenologic 
and neurologic findings, Robert K. Arbucklc, C. Hunter 
Shclden, and Robert H. Pudenz, Oct., n.'iO 
— pantopaque: notes on absorption following myelography 
(ab), George M. Wyatt nnd Roy G. Spurling, July, lh'> 
SPINAL CORD 
abnormalities 

— dilatation of vertebral canal associated with congenital 
anomalies of cord (ab), A. Karl Walker, Aug., 200 
pathology 

— hemangioma of the cervical vertebra with fracture tmd 
myelomalacia (ab), Olav Holta, July, 95 
wounds and injuries 

— role of nucleus pulposus in the pathogenesis of so-called re- 
coil injuries of spinal cord (ab), I'titz Cramer nnd Francis 
J. McGowan, Aug., 20G 

— sacral fractures nnd injuries to the cauda equina (ab), J. 
Grant Bonnin, Sept., 313 
SPINE 
abnormalities 

— congenital stricture of spinal canal (ab) , Mflnir A. Sarpyencr, 
Sept., 313 
curvature 

— variations in volume and configuration of spinal canal in 
lordosis and kyphosis: importance of these variations 
for myelography (ab), Folke Knutsson, July, 95 
diseases 

— painful shoulder due to lesions of cervical spine (ab), Bernard 
N. E. Cohn, Aug., 207 

— shou}d non-traumatic and non-inflammatory changes in the 
spine be compensable? (ab), John D. ElHs, Dec., 637 
— vertebra plana (Calv6) ; report of case, A. F. Massaro, Sept., 
284 

dislocations 

— clothespin graft of spine for spondylolisthesis and laminal 
defects (ab), David M. Bosworth, Oct., 420 
fractures 

— hemangioma of the cervical vertebra with fracture and 
myelomalacia (ab), Olav Holta, July, 95 
— mechanical accidents during convulsion therapy (ab), 
Celso Pereira da Silva and Paulo Ferreira de Barros, Oct., 


420 

intervertebral disks 

— anatomical investigations on distribution of epidural fat in 
lumbar spine: contribution to myelographtc differential 
diagnosis (ab), Helge Sjovall, Dec., 637 
— brachial pain from herniation of cervical intervertebral 
disk (ab), F. A. Elliott and Michael Kremer, Oct., 419 
— importance of degeneration of cervical disks for the narro>v- 
ing of intervertebral foramina (ab), Fred Haglund, Aug., 
206 

— pantopaque myelography: correlation of roentgenologic 
and neurologic findings, Robert K. Arbuckle, C. Hunter 
Shelden, and Robert H. Pudenz, Oct., 356 
— pantopaque myelography for protruded disks of lumbar 
spine, Max T. Schnitker and George T. Booth, Oct., 370 
— roentgenographic demonstration by tantalum powder of 
sinuses resulting from extraction of intervertebral disk 
protrusions (ab), Carl J. Graf and Wallace B. Hamby, 
Dec., 637 

— role of nucleus pulposus in the pathogenesis of so-called recoil 
injuries of spinal cord (ab), Fritz Cramer and Francis J. 
McGowan, Aug., 206 

roentgenography. See also Spinal Canal Roentgenography 
— dilatation of vertebral canal associated with congenital 
anomalies of spinal cord (ab), A. Earl Walker, Oct., 206 
— study of relative importance of cortex and spongiosa in pro- 
duction of roentgenogram of normal vertebral body (ab), 
George W. Wagoner, Andrew D. Hunt, Jr., and Eugene 
P. Pendergrass, Sept., 312 
tumors 

— hemangioma of the cervical vertebra, with fracture and 
myelomalacia (ab), Olav Holta, July, 95 
— malignant lymphomas of spinal epidural space (ab), D. J. 
Verda, July, 104 

SPLEEN 

— radiological estimation of splenic enlargement in malignant 
tertian malaria (ab), W. H. T. Shepherd, Oct., 415 


— roentgenologic examination of abdomen as aid in early di- 
agnosis of splenic injury (ab), Jninc.s F. O'Neill nnd J. P. 
Rousseau, (Jet., 410 
cysts 

■'—solitary calcified cyst; case (ab), H. W. Ncidhardt, Aug., 205 
SPONDYLOLISTHESIS. See vSnine, dislocations 
SPURLING, ROY G. See WYATT, GEORGE M. 

STAPLES, O. S. See PARKS, HARRY 

STEENHUIS, D. J.: Early diagnosis of primary cancer of the 
lung (ab), Dec., 025 

STEINBERG, BERNHARD, and MARTIN, RUTH A.: Diffusion 
and localization of txpcriinental infections of the peri- 
toneum (ab), Aug., 204 

STEINERT. RAGNAR, HAREIDE, INGVARD, and CHRIS- 
TIANSEN, THOROLF: Roentgenologic examination of 
acute appendicitis (ab), Oct., 415 
STERNUM 
fractures 

— diagnosis (ab), James W. Lewis, Dec., G3G 
STILBESTROL 

— some effects of testosterone, testosterone propionate, methyl 
testosterone, stilbcstrol, and x-ray therapy in a patient 
with Cushing’s syndrome (ab), Martin L. Deakin.s, Harry 
B. Friedgood, and Joseph W. Ferrebee, Aug., 210 
STOMACH 

— ^cfTects of repeated irradiation of the gastric region with 
small doses of roentgen rays upon the stomach and blood 
of dogs (ab), W. C. Hueper and J. de Carvajal-Forero, 
July, lOG 

— value of gastric pneumography in roentgen diagnosis (of 
pancreatic lesions), Sydney F. Thomas, Aug., 128 
cancer 

—diagnostic delay in carcinoma (ab), Gilson C. Engel, July, 
02 

cardiospasm 

— pulmonary changes in cardiospasm (ab), Lloyd E. Hawes 
and Arthur B. Soule, Jr., Dec., 027 
—pulmonary suppuration secondary to cardiospasm (ab), I. 

* Bird-Acosta, July, 91 
diverticula 

—diverticulum in body of stomach; case (ab), Herman 
Pedersen, Dec., 031 
roentgenography 

—accessory for radiographic examination (ab), Y. Seuderling, 
Dec., 631 
surgery 

—post -operative chest complications (ab), T. W. Mimpriss 
and F. G. Etheridge, Aug., 202 
tumors 

— leiomyosarcoma ventriculi; 3 cases (ab), Olav Holta, Dec., 
631 

—roentgen diagnosis and radiation therapy of sarcoma, with 
special consideration of lymphosarcoma and retic^um-cell 
sarcoma (ab), Gosta Forssman, Dec., 643 
—x-ray diagnosis of benign tumors (ab), Gosta Forssman, Dec., 
631 
volvulus 

— volvulus (ab). Nils Frostberg, Dec., 631 
STOUT, ARTHUR P. See HAAGENSEN, CUSHMAN D. 
STRANAHAN, ALLAN. See METHENY, DAVID 
STRANGULATION 

—radiographic changes in the lungs after strangulation (ab), 
R. V. Lee and H. W. Jamison, Dec., 627 
STRAUS, BERNARD: Chronic constrictive pericarditis due to 
a foreign body (needle) in the pericardium (ab), Sept., 

STUTSMAN, A. C. See ARBUCKLE, M. F. 

STYLOID PROCESS 

— roentgenologic visualization of the fractured temporal 
styloid process, Samuel E. Sinberg and Michael S. Bor- 
man, Dec., 599 

SUGGIT, STEPHEN C. See UNGLEY, H. GORDON 

SUPRARENALS. See Adrenals 

SURGERY 

— chest complications in gastric surgery (ab), T. W. Mimpriss 
and F. G. Etheridge, Aug., 202 

—rapid roentgenography in the operating room (ab), W. L. 
Minear, Sept., 316 

SUSSMAN, M» L., and GRISHMAN, A.: Value of roentgeno- 
logic examination of the heart (ab), July, 91 
SWALLOWING See Deglutition; Dysphagia 
SWANSON, H. S., and SMITH, W. A.: Torular granuloma 
simulating cerebral tumor (ab), July, 84 
SWEETSER, T. H.: Injuries of the urinary tract complicating 
fractures of the pelvis (ab), July, 97 
SWENSON, PAUL C., and TEPLICK, J, GEORGE; An unusual 
case of Ewing’s sarcoma, Dec., 594 
SYMPATHOBLASTOMA, See Tumors, sympathoblastoma 
SYNOVIAL MEMBRANE 
tumors 

— sarcoma (ab), Cushman D. Haagensen and Arthur P. Stout, 
Aug., 209 

SYRINGOMYELIA 

— -Morvan’s syndrome of uncertain cause; 2 cases (differen- 
tiation from syringomyelia) (ab), Harry Parks and O. S. 
Staples, Dec., 639 

— rapid development of bone changes in a patient with sy- 
ringomyelia as observed roentgenologically, Eugene P. 
Pendergrass, George D. Gammon, and James 14. PowelL 
Aug., 138 

SZUCS, M. M. See ZIZMOR, J. 
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TAtOCALCANEAN JOINT. See Ankle 
TANTALUM 

— roentgenographic detoonstration by tantalum powder ^ of 
sinuses resulting from extraction of intervertebral disk 
protrusions (ab), Carl J. Graf and Wallace B. Hamby, 
Dec., 637 

TAUSSIG, HELEN B.: Clinical and patholos'tcal Radings ia 
aortic atresia or marked hypoplasia of the aorta at Us 
base (ab), Dec., 629 

TAYLOR, HENRY K. See BORAK, JONAS 
TEACHING 

—teaching of radiology, Fred J. Hodges, Dec,, 559 
TEMPORAL BONE 

— roentgen visualization of fractured styloid process, 
Samuel E. Sinberg and Michael S. Burman, Dec., 599 
TENDONS 

—calcareous peritendinitis; 2 cases with localization to fingers 
(ab), Knud F. Jansen, Dec., 638 
TEPLICK, J. GEORGE. See SWENSON, PAUL C. 
TESTOSTERONE. See Androgens 
THIEMANN'S DISEASE. See Epiphyses 

THIEMEYER, JOHN S., Jr.: Report of injuries among survi- 
vors of an airplane crash (ab), Dec., 63G 
THOMAS, ALEXANDER. See NEUHOF, HAROLD 
THOMAS, SYDNEY F,: Value of gastric pneumography in 
roentgen diagnosis, Aug,, 128 

THOMPSON, J. W., and LeBLANC, LEO J.: Congenital dia- 
phragmatic hernia. Viscera? strangulation compUcatine 
delivery (ab), Oct., 414 

THOMPSON, JEAN W. See HENSHAW, PAUL S. 

THOMS, HERBERT. See GREULICH, WILLIAM W. 

THORACOPAGUS. See Monsters 

THORAX 

See also Heart; Lungs; Mediastinum 
foreign bodies 

— -metallic bodies (ab), A. L. d’Abreu, J. W. Litchfield and C. 

J, Hodson, July, 80 » 

roentgenography 

— roentgen findings in amebic disease of the liver, Frank Isaac, 
Dec., 581 

— simple method for taking stereoscopic films (ab), Stuart P. 

Hemphill and Melbourne W. Diercks, Oct., 410 
wounds and injuries 

— four primarily radiological lesions found in traumatic chest 
cases: preliminaiy' report (ab), C. J. Hodson, Dec., 627 
— in Pacific jungle warfare: review of 32 cases (ab), Harry 
G. Hardt, Jr., Sept., 303 
THOROTRAST. See Liver, abscess 
THROAT 

See also Larynx 
cancer 

— treatment of inoperable cancer (follow-up of previous report) 
(ab), M. F, Arbuckle, A. C, Stutsman, and Sherwood 
Moore, Sept., 316 
THROMBOSIS 

— roeDt^eaosratn in floating thrombus (ab), Gosta Fallenius, 
Ji-ly, 98 
carotid 

— artenographic findings in thrombosis of internal carotid 
(ab), S. Erikson, Dec., 630 
THYROID 
aberrant 

— primary carcinoma of trachea. Treatment with intratra- 
cheal radium; radioactive iodine fails to show thyroid 
origin (ab), Philip H. Pierson, July, lOl 
cancer 

_“^ah&iiant goiter (ab), Robertson Ward, Aug., 208 
TILTON, BENJAMIN T.: Carcinoma and lymphosarcoma of 
the colon. A case of lymphosarcoma of the descending 
colon (ab). Sept., 311 

TOD, MARGARET C.: Tragedy of malignant melanoma (ab), 
July. 100 

See BREWS, ALAN 

See Body Section Roentgenography 

cancer 

diagnosis and treatment (ab), Louis H. Jorstad and D. J, 
V^erda, July, 101 

TORULf^^^^ OPERATION, See Cranium, 

torular granuloma simulating cerebral tumor iab)^ H, S. 

A A. Smith, July, 84 

TRACHEA 
abnormalities 

—congenital absence of the lung (agenesis) and other anoma- 
lies of the tracheobronchial tree (ab), Charles F. Ferguson 
and Edward B. D. Neuhauser, July, 90 
cancer 

primary carcinoma. Treatment with intratracheal radium; 
radioactive iodine fails to show thyroid origin (ab), Philip 
H. Pierson, July, 101 
tuberculosis 

ra^ological findings in tracheobronchial tuberculosis (ab), 
Dirkelo and L. A. Poznak, Oct., 412 

TRIPLETS 

— ossification sequences in identical triplets. Loogitudina! 
study of resemblances and difiPerences in ossification pat- 
terns of a set of monozygotic triplets (ab), Lester W, 
Sontag and Earle L. Re^molds, Dec.. 035 


TROPICS 

—atypical pneumonia; a diagnostic problem in the tropics 
(ab), Philip A. Tumulty, July, 87 ^ ^ 

— eosinophilia with pulmonary disease on return from tropics 
(ab), J. Apley and G. H. Grant, July, 88 ^ 

— primary atypical pneumonia as seen in the tropics fab) 
Harlan F. Hames and Clark M. Porcey. lulv. 87 
TROWELL, H. C. See BROWN, J. SCOTT ^ 
TRUELSEN, FRITHIOF; Injury of bones by roentgen treat- 
ment of cancer of the uterine cervix (ab). Aug.. 211 
TSUTSUGAMUSHI DISEASE 

— scrub typhus. Results of a study of the cases of 200 pa- 
tients admitted to and treated at a Station Hospital be- 
tween Feb. 9, 1943, and Feb. 4, 1944 (ab), Bernard L. 
Lipraan, Adrian V. Casey, Robin A. Byron, and Edwin C. 
Evans, July, 91 

TUBERCULOMA. See Tumors, tuberculoma 
TUBERCULOSIS, PULMONARY 
— among Medical School personnel at University of Texas 
from 1941 to 1944 (ab), Jesse B. Johnson and W. S, Wal- 
lace, Sept., 304 

— lower lung field tuberculosis (ab), Samuel S. Romeodick, 
Bernard Friedman and Herbert F. Schwartz, Sept,, 305 
cavitation in 

— closure of tuberculous cavities (ab), John Loesch, Sept., 305 
— particular type tending to heal spontaneously (ab), Lasar 
Dunner, Oct., 412 
industrial 

— in West Virginia industries (ab), J. T. Duncan and C. Scott 
McKinley, Sept., 304 

ma$s roentgenologic surveys. See also Recruits, tuberculosis 
— -evaluation of automatic e.vposure control equipment in 
photofluorography, Russell 'H. Morgan and Paul C. 
Hodges, Dec., 588 

— objectives and radiological aspects of tuberculosis control 
program, Herman E. Hilleboe and Russell H. Morgan, 
Aug., 185 

— surveys for tuberculosis (ed), Sydney J. Hawley, Aug., 19- 
miliary - 

— healed asymptomatic tuberculosis (ab), Karl E. Kassowitz, 
Oct., 305 ^ ^ u 

roentgenography. See also Recruits, tuberculosis; Tubercu- 
losis, Pulmonary, mass roentgenologic surveys ^ 

— bronchography: chronic fibroid phthisis — chronic produ(> 
live tuberculosis (ab), B. A. Dormer, J. Friedlander, and 
F. J. Wiles, Oct., 412 . . , . . . . 

—-indispensability of routine x-ray examinations of the west 
in a general clinic (ab), Robert G. Bloch and Billiam B. 
Tucker, July, 85 . . » ^ 

—radiology of chest: its evaluation jn prevention of tubercu- 
losis, James F, Brailsford, Sept., 278 , .... 

— role of the roentgenogram in tuberculosis finding v«o)» 
Arthur Rest, Sept, 304 ^ ^ ^ u [aW\ 

-x-ray appearance and prognosis of infant tuberculosis i )» 
TorRna Denstad, Dec., G24 

—bronchography in pulmonary tuberculosis; . chronic Bbroid 
phthisis— chronic productive tuberculosis (ab), B. . 
Dormer, J. Friedla^det. and F J. Oct., «2 

TUCKER, WILLIAM B. See BLOCH, ROBERT G. 


TUMORS 


See also Cancer; Sarcoma; and under names of organs 


and 


regions 

-flrangioma of the cervical vertebra with fracture and 
myelomalacia (ab), Olav Holta, Jul> , 9o 
celotaelioma. See Tumors, mesothelioma 

— rSlographic visualization of an intracerebral dermoid cjst 
(ao), Sidney W. Gross, Dec., 0-3 

5^inerential diagnosis of Ewing’s safcoma'orfaone 

the knowledge of primary '■cticuln^cel sarcom ^ 

and so-called eosinophilic granuloma (aW, 

Strom and S. Welin, Oct., 41S ri.orce Teplick, Dec., 
— unusual case, Paul C. Swenson and J- S 
594 

fibroma , „.a,,nculated pulmonary 

—unusual -V-ray findings in case of pedunc 
fibroma (ab), L. Billing. Aug., 204 

lymphoma . „ „r eninal epidural space (ab). D. J. 

—malignant lymphomas of spinal epiuu, 

Ve, da, July, 104 

melanoma . , ..i p.,.. A Herbut and 41d'“ ' 

—of small intestine (ab), Peter A. ne 

Manges, Oct., 41o - JIargaret C. too- 

— tragedy of malignant melanoma ( ), 

July, 100 X 

mesothelioma , yihim- case (ab), C. J- Hausson 

— celothelioma of epicardmm, cas i ; 

meta^af^ri^^T’uSiors.'lymP^fhoblastoma 

“^rSerapy in osteoda^»W^G^^^^^^ 

— solitary myeloma; renew 

neur?htk"o^ia. See Tumors, sympathoblastoma 
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TUMORS— 

osteoma 

— capsular osteoma of knee joint. Report of *1 ca.se*4, RricU- 
rich Kavttz. ll’»- 

— osteoid osteoma (al>), Samuel Ivleinberjj, Oct., *117 
— osteoid-osteoma of bone, Henry L. JnfTe, Oct., fHtI 
polypi 

— multiple polypoid disease of colon and rectum (nb), H. I#, 
Pugh and J. P. Ncsselrod, Oct., dlTi 
roentgenography 

— volume localisation of dcep-seatc«! tumors by means of 
tomograpliy (al)), K. M. Ungar, G. Spieglcr, and D. W 
Smithers, Oct., 
sympathoblastoma 

— neuroblastoma sympatlicticuin (cd), July, 75 
— of suprarenal gland with metastascs to cranium and the 
tul)ular l)ones; 2 cases (al>), Thomas Roscndal, July, 9-1 
sympathogonioma 

— embryonal tumor of sympathetic nervous system: 2 eases 
(ab), Uric Sclandcr, Oct., *12-1 
tuberculoma 

—renal tuberculoma and tuberculous perinephric abscess (ab), 
John A. Ilenjamin and Hobart L. Uoyd, Dec., C-U) 
TPMULTY, PHILIP A.: Atypical pneumonia: a diagnostic 
T^^^roblcm in tlic tropics (ab), July, 87 

— thoracopagus twins — x-ray diagnosis (ab), Hdward A. Gfa- 
ber, Dec., G40 

TYE JAMES G. Sec PEIRCE, CARLETON B. 

TYPHUS 

scrub. See Tsutsugamushi Disease 


U 

ULCER 

MarjoUn*s. See Jaws, cancer 
peptic. See Peptic Ulcer 

UNGAR. E. M., SPIEGLER, G., and SMITHERS, D. W.: 
Volume localisation of deep-seated tumours by means 
of tomography (ab), Oct., 423 

UNGLEY, H. GORDON, and StIGGIT, STEPHEN C.: Frac- 
tures of the zygomatic tripod (ab), July, 85 
URACHDS 

— patent urachus (ab), Ralph W. Nichols and Robert M, Low- 
man, Aug., 208 
URETERS 

— ureteral syndromes in the male: analysis of 100 cases (ab), 
Isidor E. LeDuc, Dec., G41 
abnormalities 

—pathologic lesions associated with ectopic termination of 
supernumerary ureters: 3 cases (ab), Samuel K. Bacon, 
Dec., 641 
dilatation 

— renal and ureteral changes induced by dilating ureter; ex-* 
perimental study (ab), Laurence F. Greene, Sept., 314 
reflux. See Bladder 
URETHRA 
diverticula 

— diverticulum of female urethra (ab), Leon Herman and 
Lloyd B. Greene, Sept., 314 
URINARY TRACT 

See also Bladder; Kidneys; etc. 
roentgenography. See Pyelography 
wounds and injuries 

— complicating fractures of the pelvis (ab), T. H, Sweetser, 
July, 97 
URINE 
suppression 

— reflex anuria following retrograde and excretory investiga- 
tion (ab), Benjamin Levant and Krikor Yarduraiait, Aug., 
207 

UTEROSALPINGOGRAPHY. See Fallopian Tubes, roentgen- 
ography 
UTERUS 

— lipiodol intrav'asation during uterosalpingography with 
pulmonary complications, David Eisen and Jacob Gold- 
stein, Dec., 603 
cancer 

— clinical and roentgen aspects of irradiation stricture of rec- 
tum and sigmoid: its course and treatment (ab), H. C. 
McIntosh and J. E. Hutton, Aug., 211 
— diagnosis and treatment of cervical cancer (ab), Frederick 
V. Emmert and Harold M. Clarke, July, 103 
— evaluation of radiation in treatment of carcinoma of corpus 
uteri (ab), James A. Corscaden, Oct., 423 
— injuries of bones by roentgen treatment of cancer of uterine 
cervix (ab), Frithiof Truelsen, Aug., 211 
— neglects from patients and doctors as to symptoms and 
diagnosis (ab), Lars Edling, Oct., 423 
— of cervix uteri, 1930-1942 (ab), Herbert H. Schlink and 
Clement L. Chapman, July, 102 
— post-irradiation bone changes (ab), F. R. Gratzek, E. G. 

Holmstrom, and Leo G. Rigler, Sept., 318 
— recurrences after radiation therapy of carcinoma of cervix 
(ab), Sven Hultberg, Dec., 643 
tissue dose estimation in combined roentgen and radium 
therapy for carcinoma of cervix (ab), William E. Howes, 
Sept., 318 

cervix. See Uterus, cancer 
fibroma 

place of surgery (ab), Channing W. Barrett, Aug., 210 
roentgenography. See Fallopian Tubes 


v#*.n cler PLAATS, G. J.: Modern achievements of roentgenology 
In the problem of residual projectiles, with special refer- 
ence to the “Iioloscopc" (ab), July, 100 
van dcr WERFF, J. TH,; Mathematical theory of biologic reac- 
tion pbcnotncna, especially following x-ray irradiation 


(ab), Aug., 212 
RlET ' 


vnn GRIETHUYSpN, B. G., and den HOED, D.: Supcrvoltage 
roentgen installation in the Antoni van Leeuwenhoekhuis. 
Action of ultra-hard roentgen rays on the human skin 
and on mice (nb), Aug., 212 

Van ZWALUWENBURG, BENJAMIN R.: Cross-indexing of 
roentgen diagnostic records. A revision of the Hodges 
and Lampe code, Aug., 170 
VARICOSE VEINS 
roentgenography 

— value of venography, with report of 3 cases (ab), Allison E. 
Imler, Meredith G. Beaver, and William C. Sheehan, 
July, 98 

VEINS. Sec Thrombosis; Varicose Veins 
VENOGRAPHY. See Thrombosis; Varicose Veins 
VERBRUGGHEN, A. Sec CUSTIS, DONALD L. 

VERDA, D. J.: Alalignnnt lymphomas of the spinal epidural 
space (nb), July’, 104 

Sec JORSTAD, LOOTS H. 

VESICO-URETERAL REFLUX. See Bladder 
VISCERA 

— congenital diaphragmatic hernia. Visceral strangulation 
complicating delivery (ab), J. W. Thompson and Leo J. 
LeBIanc, Oct., 4 14 

VISCO-RAYOPAKE (iodine preparation). See Fallopian Tubes, 
roentgenography' 

VITAMINS 

B 

— deficiency bowel pattern in Polish refugees, African and 
Indian adults and children (kwashiorkor) (ab), J. Scott 
Brown and H. C. Trowell, Sept., 309 ' 

VOLVULUS. See Intestines, volvulus; Stomach, v’olvulus 
VOTTA, PAUL J. See RITVO, MAX 


W 


WACHOWSKI, T. J., and CHENAULT, HARVEY; Degenera- 
tive effects of large doses of roentgen rays on the human 
brain, Sept., 227 

WAGNER, FREDERICK B., Jr.; Complications following ar- 
teriography of peripheral vessels (ab), July, 99 

WAGONER, GEORGE W., HUNT, ANDREW D., Jr., AND 
PENDERGRASS, EUGENE P.: Study of the relative 
importance of the cortex and spongiosa in the production 
of the roentgenogram of the normal vertebral body (ab), 
Sept., 312 

WALD, SAMUEL S,; Chemotherapy and x-ray radiation in 
treatment of cellulitis of the head and neck (ab). Sept., 
317 
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